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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inre: U.S. Patent No. 5,703,017 

Title: 3-(HET)ARYLCARB0XYLIC ACID DERIVATIVES, THEIR 

PREPARATION AND INTERMEDIATES FOR THEIR 
PREPARATION 

Issue Date: 30 December 1997 

Inventors: Ernst Baumann, Joachim Rheinheimer, Uwe Josef Vogelbacher, 

Matthias Bratz, Hans Theobald, Matthias Gerber, Karl-Otto 
Westphalen, Helmut Walter and Wilhelm Rademacher 

Patent Owner: Abbott GmbH & Co. KG 

Unit: OPLA 

Attn: Mary C. Till 



Mail Stop Hatch-Waxman PTE 

Office of Patent Legal Administration 
Room MDW 7D55 

600 Dulany Street (Madison Building) 
Alexandria, VA 22314 

APPLICATION FOR PATENT TERM EXTENSION UNDER 35 V.S.C. S156 

Abbott GmbH & Co. KG ("Applicant") of Max-Planck-Ring 3, 65205 Wiesbaden, 
Germany, submits this application for extension of patent term of U.S. Patent No. 5,703,017 
("U.S. '017") under 35 U.S.C. §156. The relevant facts estabUshing the authority of Applicant 
to file this application for extension of patent term in accordance with 37 C.F.R. §1.730 are 
set forth below: 



• On 28 September 1995, Ernst Baumarm, Joachim Rheinheimer, Uwe Josef Vogelbacher, 
Matthias Bratz, Hans Theobald, Matthias Gerber, Karl-Otto Westphalen, Helmut Walter 
and Wilhelm Rademacher (inventors of the subject matter claimed in U.S. '01 7) assigned 
to BASF Aktiengesellschaft all right, title and interest in their invention. This assignment 
was recorded in the United States Patent and Trademark Office on 19 October 1995 at 
Reel 008091, Frame 0666. A copy of this assigrmient is attached as Exhibit' A-1. 
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• On 17 October 2006, BASF Aktiengesellschaft assigned to Abbott GmbH & Co. KG all 
right, title and interest in U.S. '01 7. This assignment was recorded in the United States 
Patent and Trademark Office on 30 October 2006 at Reel 018454, Frame 0430. A copy of 
this assignment is attached as Exhibit A-5. 

• The Investigational New Drug application ("INDA") for ambrisentan was originally filed 
by Myogen, Inc. Effective on 1 7 November 2006, Myogen, Inc. was acquired by Gilead 
Sciences, Inc. ("Gilead") and became a wholly owned subsidiary known as Gilead 
Colorado, Inc. A copy of the New Drug application ("NDA") submission letter indicating 
this fact is attached as Exhibit B. 

• Gilead is the exclusive licensee to U.S. '017. 

• Gilead is the sponsor of the drug product, LETAIRIS'^^ (ambrisentan), for which the FDA 
granted regulatory approval and which forms the basis of this patent term extension. A 
copy of the approval letter is attached as Exhibit C. 

• Applicant is authorized by Gilead to rely on its activities and the activities of its 
predecessor, Myogen, Inc., before the Food and Drug Administration ("FDA") for 
regulatory review activities. Gilead has executed a statement authorizing reliance by 
Applicant on such activities of Gilead. A copy of this statement is attached as Exhibit D. 
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The following information is submitted in accordance with 35 U.S.C. § 156(d) and 
37 C.F.R. §§1.740 to 1.741. The formal requirements of 37 C.F.R. §1.740 are specifically set 
out below. 

1. Identification of Approved Product [37 C.F.R. §1.740(a)(l)] 

The approved product is LETAIRIS™ (ambrisentan) 5 and 10 mg tablets for the 
treatment of pulmonary arterial hypertension (WHO Group 1) in patients with WHO class II 
or III symptoms to improve exercise capacity and delay clinical worsening. See the approved 
label for LETAIRIS"^^ tablets provided as Exhibit E. Ambrisentan is the active ingredient in 
LETAIRIS™ tablets. Ambrisentan is further identified as follows: 

A. Chemical Name 

The chemical name for ambrisentan is (+)-(2S)-2-[(4,6-dimethylpyrimidin-2-yl)oxy]- 
3 -methoxy-3 ,3 -diphenylpropanoic acid. 

The CAS registry number for ambrisentan is 177036-94-1. 

B. Generic Name 

The generic name of the active ingredient in LETAIRIS™ tablets is ambrisentan. 
Ambrisentan is the U.S. Adopted Name (US AN) and International Nonproprietary Name 
(INN) for this compound. 

C. Molecular Formula 

The molecular formula of ambrisentan is C22H22N2O4. 

D. Molecular Weight 

The molecular weight of ambrisentan is 378.42. 
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E. Structiiral Formula 

The structural formula of ambrisentan is: 




F. Product Ingredients 

Ambrisentan is the active ingredient in LETAIRIS™ tablets, as provided in the 
approved label text attached as Exhibit E. As provided in Exhibit E, LETAIRIS™ tablets 
further contain the following inactive ingredients: lactose monohydrate, microcrystailine 
cellulose, croscarmellose sodium, and magnesium stearate. As further provided in Exhibit E, 
LETAIRIS™ tablets have a film coating containing FD&C Red #40 aluminum lake, lecithin, 
polyethylene glycol, polyvinyl alcohol, talc, and titanium dioxide. 

2. Federal Statute under which Regulatory Review Occurred [37 C.F.R. 
§1.740(a)(2)] 

The approved product, LETAIRIS''"'^ tablets, was subject to regulatory review under 
Section 505(b)(1) of the Federal Food, Drug and Cosmetic Act ("FFDCA"), 21 U.S.C. 
§355(b)(l), as amended. 
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3. Date of Permission for Commercial Marketing [37 C.F.R. §1.740(a)(3)] 

LETAIRIS'^^ product was approved by the FDA for commercial marketing pursuant 
to Section 505(b)(1) of the FFDCA on 15 June 2007. A copy of the letter from the FDA to 
Gilead, dated 15 Jime 2007, setting forth the approval of the product is attached as Exhibit C. 

4. Identification of Active Ingredient and Certifications [37 C.F.R. §L740(a)(4)] 

(a) The active ingredient of LETAIRIS™ is ambrisentan, (+)-(2S)-2-[(4,6- 
dimethylpyrimidin-2-yl)oxy]-3-methoxy-3,3-diphenylpropanoic acid, having the 
structure depicted in Section 1 above. 

(b) Ambrisentan has not been approved for commercial marketing or use under the 
FFDCA, the Public Health Service Act, or the Virus-Serum-Toxin Act, prior to 
the approval granted on 15 June 2007. 

(c) The use for which the product is approved is as follows: "LETAIRIS™ is 
indicated for the treatment of pulmonary arterial hypertension (WHO Group 1 ) 
in patients with WHO class II or III symptoms to improve exercise capacity and 
delay clinical worsening." See the approved label for LETAIRIS™ tablets 
provided as Exhibit E. 

5. Statement of Timely Filing [37 C.RR. §1.740(a)(5)] 

The present application for extension of patent term is being submitted within the 
sixty-day period permitted for submission under 37 C.F.R. §1 .720(f). The FDA approved 
conmiercial marketing and use of the approved product, LETAIRIS™ tablets, on 15 Jime 
2007. The sixty-day submission period ends on 13 August 2007* As demonstrated by the 
signed Certificate of Hand-Deli very, this application for extension of patent term is timely 
submitted. 



5 



6. Identification of Patent for which Extension is Sought [37 C.F.R. § 1.740(a)(6)] 



U.S. Patent No: 



5,703,017 



Title: 



Issue Date: 



3-(HET)ARYLCARB0XYLlC ACID DERIVATIVES, 
THEIR PREPARATION AND INTERMEDIATES 
FOR THEIR PREPARATION 

30 December 1997 



Expiration Date: 



30 December 2014 



Application No.: 



08/537,843 



Application Filing Date: 13 April 1994 (§371 Date: 19 October 1995) 



Inventors: 



Patent Owner: 



Ernst Baumaim, Joachim Rheinheimer, Uwe Josef 
Vogelbacher, Matthias Bratz, Hans Theobald, Matthias 
Gerber, Karl-Otto Westphalen, Helmut Walter and 
Wilhelm Rademacher 

Abbott GmbH & Co. KG 



7. Patent Copy [37 C.F.R. §1.740(a)(7)] 

A copy of U.S. '01 7, the patent for which extension is being requested, is attached as 
Exhibit F. This copy contains the entire specification (including claims). There are no 
drawings in U. S . ' 0 1 7. 

8. Disclaimer and Post-Issuance Activity Statement [37 C.F.R. §1.740(a)(8)] 

(a) No Disclaimer has been submitted in U.S.'Ol 7. 

(b) A request for Certificate of Correction was. filed on 14 January 1 998. The 
Certificate was signed and sealed on 3 March 1998. A copy of the request for 
Certificate of Correction and the signed and sealed Certificate dated 3 March 
1998 is attached as Exhibit G-1. 
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(c) A request for Certificate of Correction was filed on 3 August 2007 and is 
therefore pending. A copy of the request for Certificate of Correction is attached 
as Exhibit G-2. 

(d) U.S/017 has not been subject to a Reexamination Proceeding. 

(e) The first and second maintenance fees for U.S. '01 7 were paid on 29 May 2001 
and 27 May 2005, respectively. A copy of the maintenance fee statement 
showing timely payment of all necessary maintenance fees is attached as 
Exhibit G-3. 
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9. Statement Showing How the Claims of the Patent Cover the Approved Product 
[37 C.F.R. §1.740(a)(9)] 



The statements in this section are provided solely to comply with the requirements of 
37 C.F.R. § L 740(a)(9). These comments are not an assertion or an admission by the 
applicant as to the scope of the listed claims, or as to whether or how any of the listed 
claims would be infringed, literally or under the doctrine of equivalents, by the 
manufacture, use, sale, offer for sale or the importation of any product. 

U.S/017 has compoimd-per-se claims and claims to methods of making compounds 
related to the approved product. Each applicable patent claim is set forth below (as corrected 
in the Certificate of Correction signed and sealed on 3 March 1998 and the request for 
Certificate of Correction pending as of 3 August 2007) together with a showing of the manner 
in which each applicable patent claim reads on the approved product. The elements of the 
claims which embrace LETAIRIS™ product are shown in bold for convenience. 



Claim 1 



Ambrisentan 



A 3-(het)aryIcarboxylic acid derivative of the formula I 



— C — CH — Y V 

I I \ 

T>5 D N 



c- 

I 

R^ 



CH 

I 

R 




X 



R3 



where R is formyl, CO2H or a radical hydrolyzable to COOH and 



/ \ 




COOH ^CH3 
H3CO — j ^-H N- 




R is carboxyl (COOH, which is the same as 
CO2H) 



R2 is halogen, Ci-C4-alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy, Cr 
C4-haloalkoxy or Ci-C4-alkylthio; 



R^ is methyl (CH3), which is a Ci alkyl 
group 



X is nitrogen or CR^^, where R^^ is hydrogen or, together with 
R^, forms a 3-membered or 4-membered alkylene or 
alkenylene chain, in each of which a methylene group is 
replaced by oxygen; 



X is CH (where R*'* is hydrogen) 



R is halogen, Ci-C4-aIkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy, Cj- 
C4-haloalkoxy or Ci-C4-aIkylthio or R^ is linked to R^"* as 
stated above to form a 5-membered or 6-membered ring; 



R^ is methyl (CH3), which is a Ci alkyl 
group 
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R'* is phenyl or naphthyl which may be substituted by one or 
more, in particular one to three, of the following radicals: 
halogen, nitro, cyano, hydroxyl, mercapto, amino, C1-C4- 
alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy, Ci-C4-haloalkoxy, Cp 
C4-alkylthio, Ci-C4-alkylamino, di-Ci-C4-alkylamino, C1-C4- 
alkylcarbonyl or Ci-C4-alkoxycarbonyl; 



R'* is phenyl, with no substitutions 



a five-membered or six-membered heteroaromatic structure 
which contains one to three nitrogen atoms and/or one sulfur 
or oxygen atom and may carry one or more of the following 
radicals: halogen, nitro, cyano, hydroxyl, mercapto, amino, 
Ci-C4-alkyl, Ci-C4-haloalkyl, CrC4-aIkoxy, C1-C4- 
haloalkoxy, Ci-C4-alkylthio, Ci-C4-alkylamino, C1-C4- 
dialkylamino, Ci-C4-alkylcarbonyl, Ci-C4-alkoxycarbonyl or 
phenyl; 



is hydrogen, Ci-C4-alkyl, Cs-Ce-alkenyl, Cs-Ce-alkynyl, C3- is phenyl 



Cg-cycloalkyl, Ci-C4-haloalkyl, Ci-C4-alkoxyalkyl, C1-C4- 
alkylthioalkyl or phenyl; 



R^ is C-Cs-alkyl, Cs-Cg-alkenyl, Cg-Cg-alkynyl or Cg-Cg- 

cycloalkyl, it being possible for these radicals to be mono- or 
poly substituted in each case by: halogen, nitro, cyano, C1-C4- 
alkoxy, Cg-Ce-alkenyloxy, Cs-Ce-alkynyloxy, C1-C4- 
alkylthio, Ci-C4-haloalkoxy, Ci-C4-alkylcarbonyl, C1-C4- 
alkoxycarbonyl, Ci-C4-alkylamino, di-Ci-C4-alkylamino, 
phenyl or phenyl or phenoxy which is mono- or 
polysubstituted, for example mono- to trisubstituted, by 
halogen, nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, C1-C4- 
alkoxy, Ci-C4-haloalkoxy or Ci-C4-alkylthio; 



R^ is methyl (CH3), which is a C, alkyl 
group, with no substitutions 



Y is sulfur or oxygen or a single bond; 



Y is oxygen 



Z is sulfur or oxygen. 



Z is oxygen 



with the proviso that R^ is not unsubstituted Ci-C4-alkyl when 
R"* is unsubstituted phenyl, Z is oxygen and 
simultaneously R^ is methyl or hydrogen. 



R^ is not methyl or hydrogen 



Claim 1 embraces the active ingredient of the approved product, LETAIRIS™ tablets. 
LETAIRIS™ tablets contain ambrisentan, (+)-(2S)-2-[(4,6-dimethylpyrimidin-2-yl)oxy]-3- 
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methoxy-3,3-diphenylpropanoic acid, which as recited above is a 3-(het)arylcarboxylic acid 
derivative of formula L 



Claim 2 



Ambrisentan 



A 3-(het)arylcarboxylic acid derivative of the general formula I 
as claimed in claim 1, where R is 

o 



►1 



Ris 



o 



R 



where has the following meanings: 



0 a radical OR'^ where R'" is: 
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is OH (OR^** where R^° is hydrogen) 



i) hydrogen,.... 



Claim 2 embraces the active ingredient of the approved product, LETAIRIS'^'^ tablets. 
LETAIRIS™ tablets contain ambrisentan, (+)-(2S)-2-[(4,6-dimethylpyrimidin-2-yl)oxy]-3- 
methoxy-3,3-diphenylpropanoic acid, which as recited in Claim 1 is a 3-(het)arylcarboxylic 
acid derivative of formula 1. Claim 2 is dependent on Claim 1, therefore Claim 2 incorporates 
by reference all of the moieties for each of the respective substituents. 



Claim 3 ^ , . 

Ambrisentan 

A 3-arylcarboxylic acid derivative of the formula I as claimed in . , , . , i • . 

R IS phenyl, with no substitutions 

claim 1, in which R'* is phenyl which may be substituted as 
stated in claim 1, and the remaining substituents have the 
meanings stated in claim 1 . 



Claim 3 embraces the active ingredient of the approved product, LETAIRIS™ tablets. 
LETAIRIS™ tablets contain ambrisentan, (+)-(2S)-2-[(4,6-dimethylpyrimidin-2-yl)oxy]-3- 
methoxy-3,3-diphenylpropanoic acid, which as recited in Claim 1 is a 3-(het)arylcarboxylic 
acid derivative of formula 1. Claim 3 is dependent on Claim 1, therefore Claim 3 incorporates 
by reference all of the moieties for each of the respective substituents. 
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Claim 13 

A process for the preparation of 3-(het)arylcarboxylic acid 
derivatives of the formula I as claimed in claim 1, where 
Y* is oxygen wherein the 3-het(aryl)carboxylic acid 
derivative of the formula VI 

r4 VI 

r6 Z C C OH 

r5 R 

where the substituents have the meanings stated in claim 1, 



Ambrisentan 

Ambrisentan is a 3-(het)arylcarboxylic acid derivative of 
the formula I where Y is oxygen; 




is reacted with a pyrimidyl or triazinyl derivative of the 
formula VII 

R2 

/ VII 




where R^^ is halogen or R^^SOz- and R^^ is Ci-C4-alkyl, 
Ci-C4-haloalkyl or phenyl, in an inert solvent in the 
presence of a base. 

* Certificate of Correction is pending. 




R'^ is R'^SOa-; 

R^^ is CrC4-alkyl (CH3); therefore R^^ is CH3SO2-; 

inert solvent in the presence of a base is: 
LiNHj/DMF 
H2O / Isopropyl Acetate / 
H2S04/NaOH 



Claim 13 embraces a process for preparing the active ingredient, ambrisentan, of the 
approved product, LETAIRIS™ tablets. 

Therefore, as demonstrated above. Claims 1, 2, 3 and 13 of U.S/017 read on the 
approved product, LETAIRIS"^^ tablets. 
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10* Statement of Relevant Dates to Determine the Regulatory Review Period 
[37 C.F.R. §1.740(a)(10)] 

The relevant dates and information pursuant to 35 U.S.C. §156(g)5 in order to enable 
the Secretary of Health and Human Services to determine the applicable regulatory review 
period, are as follows: 

(a) Patent Issue Date 

U.S/017 was issued on 30 December 1997. 

(b) IND Effective Date [§ L 740(a) (10)(i)(A)J 

The INDA for the approved product, LETAIRJS™ tablets, was submitted to 
the FDA on 3 June 2002. A copy of the letter transmitting the INDA to the FDA 
is attached as Exhibit H. The FDA accorded the INDA a date of receipt of 4 June 
2002, and the INDA was assigned number 64,915 ("IND 64,915"). A copy of the 
letter from the FDA acknowledging receipt of IND 64,915 is attached as Exhibit I. 
Accordingly, IND 64,915 became effective on 4 July 2002. 

(c) NDA Submission Date [§ 1. 740(a)(10)(i)(B)] 

The NDA for the approved product, LETAIRIS™ tablets, was submitted to the 
FDA on 13 December 2006. A copy of the letter transmitting the NDA to the 
FDA is attached as Exhibit B. The FDA accorded the NDA a date of receipt of 
18 December 2006, and the NDA was assigned number 22-081 ("NDA 22-081"). 
A copy of the letter from the FDA acknowledging receipt of NDA 22-081 is 
attached as Exhibit J. Accordingly, NDA 22-081 became effective on 
18 December 2006. 

(d) NDA Approval Date [§ L 740(a) (10)(i)(C)J 

NDA 22-081 was approved by the FDA on 15 June 2007. A copy of the 
approval letter from the FDA to Gilead is attached as Exhibit C. 
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11. Brief Description of Activities Undertaken During the Regulatory Review Period 
[37 CF.R. §1.740(a)(ll)] 

A description of significant activities undertaken by the marketing applicant, Gilead 
through Myogen, Inc. (now Gilead Colorado, Inc. a wholly owned subsidiary of Gilead), 
during the applicable regulatory review period with respect to the approved product and the 
significant dates applicable to such activities are set forth in Exhibit K. Exhibit K is divided 
into two parts as follows: (K-1) IND 64,915 Chronology and (K-2) NDA 22-081 Chronology. 
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12. Opinion of Eligibility for Extension [37 C.F.R. §1.740(a)(12)] 

In the opinion of Applicant, U.S/017 is eligible for patent term extension under the 
provisions of 35 U.S.C. §156. Specifically, Applicant believes that the requirements of 
35 U.S.C. §156 for an extension of patent term are satisfied as follows: 

(1) Patent with Eligible Subject Matter [35 U.S.C. §156(a)] 

The patent has claims which embrace the active ingredient of LETAIRIS™ 

tablets. 

(2) Non-expiration of Patent Term [35 U.S.C. §156(a)(l)] 

The term of U.S. '017 expires on 30 December 2014, based on a term that is 17 
years from the issue date of the patent. Therefore, this application has been submitted 
before the expiration of the patent term. 

(3) No Prior Patent Term Extension [35 U.S.C. §156(a)(2)] 

The term of U.S. '01 7 has never been extended. 

(4) Owner or Agent [35 U.S.C. § 156(a)(3)] 

The present application for extension is submitted by the owner of record, 
Abbott GmbH & Co. KG in accordance with the requirements of 35 U.S.C. § 156(d). 

(5) Regulatory Review [35 U.S.C. § 156(a)(4)] 

The approved product was subject to a regulatory review period under Section 
505(b)(1) of the FFDCA before its commercial marketing or use (see Exhibits B 
and H). 

(6) First Marketing Approval [35 U.S.C. § 156(a)(5)(A)] 

The permission for commercial marketing of LETAIRIS"^^ tablets is the first 
permitted commercial marketing of ambrisentan. 
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(7) No Extension of Other Patent [35 U.S.C. § 156(c)(4)] 

No other patent has been extended for the same regulatory review period for 
the approved product, LETAIRIS^"^ tablets. 
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STATEMENT AS TO LENGTH OF EXTENSION CLAIMED 



The extension period of U.S. '017, as calculated below, is 995 davs from the original 
patent term (30 December 2014) to 20 September 2017 . 

Regulatory review period [§1.775(c)1 
IND phase [§L 775(c)(1)] 

The number of days in the period begirming on the date an exemption 1629 days 
under FDCA §505(i) became effective for the approved product (4 July 
2002) and ending on the date an NDA was initially submitted under 
FDCA §505 (18 December 2006) 

NDA phase [§ L 775(c)(2)] 

The number of days in the period beginning on the date the application 180 days 
was initially submitted for the approved product under FDCA §505 (18 
December 2006) and ending on the date the NDA was approved (15 
June 2007) 

Total regulatory review period 1809 days 

Subtractions and limitations [§ 1.775(d)] 

Reduction for regulatory review before patent grant [§L 775(d)(l)(i)] 

The number of days in the periods of § 1.775(c)(1) (IND phase) and 
(c)(2) (NDA phase) on or before the date the patent issued 
(30 December 1997) 

Reduction for lack of due diligence [§L 775(d)(l)(ii)] 

The number of days in the periods of § 1.775(c)(1) (IND phase) and 
(c)(2) (NDA phase) during which the applicant did not act with due 
diligence 

Net subtraction 

One-half the number of days remaining in the period of §1 .775 (c)(1) 
(IND phase) after the reductions above 

Net preliminary term extension [§1.775(d)(l)] 



0 days 
0 days 

814 days 

995 days 
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Fourteen Year Comparison [§1.775(d)(2V(4)] 

The new expiration date of U.S. '01 7 with the 995 day extension determined above is 
20 September 2017, which is earlier than 15 June 2021, fourteen years from the approval date 
of NDA 22-081 (15 June 2007). 

Five Year Comparison |"§1.775(dX5)] 

The 995 day extension calculated above does not exceed five years. 

Accordingly, it is respectfully requested that the term of U.S.'017 be extended 
995 days from the original patent term (30 December 2014) to: 20 September 2017 , 



13. Duty of Disclosure [37 C.F.R. §1.740(a)(13)] 

Applicant acknowledges a duty to disclose to the Commissioner of Patents and 
Trademarks and Secretary of Health and Himian Services any information that is material to 
the determination of entitlement to the extension sought, particularly as that duty is defined in 
37 C.F.R. §1.765. 

Applicant advises that it is concurrently filing applications under 35 U.S.C. §156 and 
37 C.F.R. §1.140, based on the Regulatory Review period for LETAIRIS™ product, to extend 
terms of following patents: 

-- U.S. Patent No. 5,703,017; 

U.S. Patent No. 5,840,722; 

U.S Patent No. 5,932,730; and 

U.S. Patent No. 7,109,205. 

Applicant will, during co-pendency of these four applications, elect one of the four 
applications to proceed to grant, and will withdraw the remaining three pending applications. 
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14. Fee Charge [37 C.F.IL §L740(a)(14)] 

The Commissioner of Patents and Trademarks is authorized to charge the prescribed 
$1,120.00 fee set forth in 37 C.F.R. §1.20G) for receiving and acting upon this appHcation for 
extension of patent term, together with any additional fees that may be required during the 
entire pendency of this application for extension of patent term, to Deposit Account No. 
01-0025. A Fee Transmittal (PTO/SB/17) expressly authorizing the charging of fees to 
Deposit Account No. 01-0025 in this matter is being submitted in duplicate with the pending 
application for extension of patent term. 

15. Correspondence Address [37 C.F.R. §1.740(a)(15)] 

Please direct all inquiries and correspondence relating to the application for patent 

term extension to: 

Martin L. Katz 
Registration No. 25,01 1 
Wood, PhiUips, Katz, Clark & Mortimer 
Citigroup Center, Suite 3800 
500 West Madison Street 
Chicago, IL 60661-2511 

Certification under 37 C.F.R. S1.740(b) 

The present application for extension of patent term for U.S. '01 7 is being submitted as 
one original and two additional copies thereof. 

Respectfully submitted, 

^ohn D, Conway 
Registration No. 39,150 
Attomey for Applicant 
Abbott Bioresearch Center 
1 00 Research Drive 
Worcester, MA 01605 
Tel.: 508-688-8046 
Fax: 508-688-8110 
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Date: 7 Auexist 2007 



CERTIFICATE OF HAND DELIVERY 

The undersigned certifies that one original and two duplicate copies of this 
APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. §156 (including 
all Exhibits and supporting papers) are being hand-delivered this 7* day of August 2007, to 
"Attention: Mary C. Till, Office of Patent Legal Administration, Room MDW 7D55, 600 
Dulany Street (Madison Building), Alexandria, VA 22314", United States Patent and 
Trademark Office. 

J(^ D. Conway \ 
Registration No. 39, 1 yT^ — ^ 
Attorney for Applicant 
Abbott Bioresearch Center 
100 Research Drive 
Worcester, MA 01605 
Tel.: 508-688-8046 
Fax: 508-688-8110 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re: U.S. Patent No. 5,703,017 

Title: 3-(HET)ARYLCARB0XYLIC ACID DERIVATIVES, THEIR 

PREPARATION AND INTERMEDIATES FOR THEIR 
PREPARATION 

Issue Date: 30 December 1997 

Inventors: Ernst Baumann, Joachim Rheinheimer, Uwe Josef Vogelbacher, 

Matthias Bratz, Hans Theobald, Matthias Gerber, Karl-Otto 
Westphalen, Helmut Walter and Wilhelm Rademacher 

Patent Owner: Abbott GmbH & Co. KG 

APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 V.S.C. §156 

EXHIBIT LIST 

Exhibit A: Chain of Title/Ownership Recordation 

A-1: Assignment #1 

A-2: Security Agreement 

A-3: Release of Security Interest #1 

A-4: Release of Security Interest #2 

A-5: Assignment #2 

Exhibit B: Copy of letter transmitting NDA 22-08 1 to the FDA 

Exhibit C: FDA approval letter of NDA 22-081 to Gilead Sciences, Inc. 

Exhibit D : Statement of Reliance 

Exhibit E: Approved label for LETAIRIS™ tablets 

Exhibit F: Copy of US Patent No. 5,703,017 

Exhibit G: Post-Issuance Activity Documents 

G-1 : Copy of request for Certificate of Correction filed on 14 January 1998 and the 

signed and sealed Certificate dated 3 March 1998 
G-2: Copy of pending request for Certificate of Correction filed on 3 August 2007. 
G-3: Copy of maintenance fee statement 

Exhibit H: Copy of letter transmitting IND 64,9 1 5 to the FDA 

Exhibit I: Copy of letter fi-om the FDA acknoAvledging receipt of IND 64,915 
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Exhibit J: 



Copy of letter from the FDA acknowledging receipt of NDA 22-081 



Exhibit K: Description of significant activities 

K-1 IND 64,915 Chronology 

K-2 NDA 22-08 1 Chronology 

Exhibit L: Calculation of Length of Patent Term Extension for a Human Drug Product 
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us Patent 5,703,017 

HDP Reference 8493-500058 
Chain of Title/Ownership Recordation 

1. 008091/0666 4 Pages 
Assignment 

Inventors to BASF Aktiengesellsciiaft 

2. 013616/0001 6 Pages 
Security Agreement 

Myogen, Inc. to GATX Ventures, Inc. and Silicon Valley Bank 

3. 017480/0281 6 Pages 
Release of Security Interest 

Silicon Valley Bank to Myogen, Inc. 



4. 017025/0877 5 Pages 
Release of Security Interest 

GATX Ventures, Inc. and Silicon Valley Bank to Myogen, Inc. 

5. 018454/0430 4 Pages 
Assignment 

BASF Aktiengesellschaft to Abbott GmbH & Co. KG 




United States Patent and Trademark Office 

Home I Site Index | Search | Guides | Contacts | eBusiness | eBiz alerts | News | Help 

Assignments on the Web > Patent Query 




Patent Assignment Abstract of Title 

NOTE:ResuIts display only for issued patents and published applications. 
For pending or abandoned applications please consult USPTO staff. 

T otal Assignments : 5 

\ Patent #: 5703017^ Issue Dt: 12/30/1997 Application #: 08537843 Filing Dt: 10/19/1995 

Inventors: ERNST BAUMANN, JOACHIM RHEINHEIMER, UWE J. VOGELBACHER, MATTHIAS BRAT2, HANS THEOBALD et al 

Title: 3-(HEr) ARYLCARBOXYUC AQD DERIVATIVES, THEIR PREPARATION AND INTERMEDIATES FOR THEIR PREPARATION 

Assignment: 1 

Reel/Frame: oobo91/0666 Recorded: 10/19/1995 

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 



Pages: 4 



Assignors: baumann. ernst 

RHEINHEIMER. JOACHIM 

VOGELBACHER, UWE JOSEF 

BRATZ. MATTHIAS 

THEOBALD. HANS 

GERBER. MATTHIAS 

WESTPHALEN. KARL-OTTO 

WALTER. HELMUT 

RADEMACHER. WILHELM 

Assignee: BASF AKTIENGESELLSCHAFT 

67056 LUDWIGSHAFEN, GERMANY 

Correspondent: KEIL & WEINKAUF 

HERBERT B. KEIL 
1101 CONNECTICUT AVE., N.W. 
WASHINGTON, D.C. 20036 

Assignment: 2 

Reel/Frame: 013616/0001 

Conveyance: SECURITY AGREEMENT 

Assignor: myogen. inc. 

Assignees: gatx ventures, inc. 

3687 MT. DIABLO BLVD., SUITE 200 
LAFAYETTE, CAQFORNIA 94549 
SILTCON VALLEY BANK 
4410 ARAPAHOE, SUITE 200 
BOULDER, COLORADO 80303 

Correspondent: GATX VENTURES, INC. 

JOHN C. BOMBARA 

ATTN: LEGAL DEPARTMENT 

16 MUNSON ROAD, 5TH FLOOR 

FARMINGTON, CONNECTICUT 06032 

Assignment: 3 

Reel/Frame: Q174B0/0281 Recorded: 01/23/2006 

Conveyance: RELEASE BY SECURED PARTY (SEE DOCUMENT FOR DETAILS). 



Recorded: 01/06/2003 



Exec Dt 
Exec Dt 
Exec Dt 
Exec Dt 
Exec Dt 
Exec Dt 
Exec Dt 
Exec Dt 
Exec Dt 



09/28/1995 
09/28/1995 
09/28/1995 
09/28/1995 
09/28/1995 
09/28/1995 
09/28/1995 
09/28/1995 
09/28/1995 



Pages: 6 



Exec Dt: 12/06/2002 



Pages: 6 



nf^ nn(\(\n 



Assignor: SILICON VALLEY BANK Exec Dt: 01/11/2006 

Assignee: myqgen. inc. 

7575 W 103RD AVE., SUITE 102 
WESTMINSTER, COLORADO 80021 

Correspondent: SIUCON VALLEY BANK 

LOAN COLUTERAL HF154 
3003 TASMAN DRIVE 
SANTA CLARA, CA 95054 

Assignment: 4 

Reel/Frame: 017025/0877 Recorded: 01/18/2006 Pages: 5 

Conveyance: RELEASE BY SECURED PARTY (SEE DOCUMENT FOR DETAILS). 

Assignor: GATX VENTURES. INC. AND SILICON VALLEY BANK Exec Dt: 01/13/2006 

Assignee: myogen. inc. 

7575 WEST 103RD AVENUE, #102 
WESTMINSTER, COLORADO 80021 

Correspondent: BRAD SCHOENFELD 

1675 BROADWAY, SUITE 750 
DENVER, CO 80202 

Assignment: 5 

Reel/Frame: 018454/0430 Recorded: 10/30/2006 Pages: 4 

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 

Assignor: BASF AKTIENGESELLSCHAFT Exec Dt: 10/17/2006 

Assignee: ABBOTT GMBH & CO. KG 

MAX-PLANCK-RING 2 
WIESBADEN, GERMANY 65025 

Correspondent: GAYLE B. O'BRIEN 

ABBOTT BIORESEARCH CENTER 
100 RESEARCH DRIVE 
WORCESTER, MA 01605-4314 

Search, Results as of: 07/17/2007 05:45 PM 
If you have any comments or questions concerning the data displayed, contact PRD / As^gnments at 571-272-3350. v.2.0.1 

Web interface last modified: Apn1 20, 2007 v.2.0.1 

I .HOWIE I INDEX I SEARCH | eBUSINESS | CONTACT US | PRIVACY STATEMENT 
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Form PTO-1595 
Continuation of Iton 2 

Silicon Vatley Banik 
4410 Aropahoe, Suite 200 
Boulder, CO 80303 
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SCHEDULE 1 >A TO GRANT Qp SECURITY INTF 
PATENTS 



PATENTS 


FilliMi Dsift 


Artn, If A 


woumiry >*g|. no. 


I86U0 Date 


MYOG;005-US 






u,9. 6,216,597 


4/17/2001 


MyOO;0DB-US 


9/26/1997 




U,9i D,3Ddf151 


3/5/2002 


MVOO'0Q74Jft 

« ^^^^ (S*W ■ 




illJiU47,T5& 


U,S. 6,203,776 


3/20/2001 








U.5. 5^,4SB 


12/7/1090 


MYO6:02D-U8 


10i1 5/1098 


09/17379S 


U^. 6.201,186 


3f13y2001 


Abbott 43997 


10/19/1895 


537,843 


U^. 5,703.017 


12/30/1907 


Abbott 44751 


9/30/1096 


718,377 


U.S. 6340.722 


11/24/1098 


Abbott 4S281 


3/27/1997 


809,699 


U.S. 5.932.730 


6/3/1939 


Abbott 460/11 71 


3/30/2000 


508.^ 


U.$. 6.320,384 


12/11/2001 


Abbott 4B0/1176 


3/20/2000 


&0a<080 


6.362,902 


3/5/2002 


Abbott 490/1 iai 


4/27/2000 


530,131 


6,197,700 


3/0/2001 
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SCHEDULE 1>B TO GRANT OF SECURITY im <BSI 







PATEKH 


r APPLICATIONS 


PATENTS 


Finna Date 


App. No.Countnr Pat No. tosue Date 


MYOO:004-USD1 4/26^000 


08/558/172 




N/tYOG:004-USD2 10/1/2001 


081/969,088 


US. 




08/772,S03 




Di/IYOQ:020-USC2 3/13/20Q1 


09/B05,68d 


as. 


WYOO;d23-US 


10/1 5/1 gsB 


. 09/173,795 


U.S. 


MYO6:024-US 


11/10/18S9 


09/438,075 


U.S. 


MYOO:024-USC1 1/9/2002 


10/043,658 


U.S. 


MYOGK}26-US 


10/15/1898 


09/173.799 


U.& 


MYOG:026-US 


8/20/2000 


09/843,206 


U.S. 


LlYOG:02&<U8 


7/18/2001 


09/908,988 


u.$. 


yiYOQ:029-US 


4/16/1998 


097061,417 


U.S. 


MYOQ:034-U& 


9/27/2001 


60/325,311 


U.S. 


\AYOG:036-US 


2/13/2001 


09/782,953 


U.S. 


UTEC:005-US 


9/11/2002 


10/241,368 


U.8. 


UTSD:662-US 


8/13/1999 


08/374.453 


U.S. 


LITSO:729-US 


11/7/2001 


10/045.894 


U.S, 


|jTSD:803-US 


5/30/2002 


10/169,971 


U.S. 
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GRANT OF SECUMTY INTEREST 

THIS GRANT OF SECURITY INTEREST, dated as of December J_ , 2002, is executed by 
MYOGBN. INC., a Delgware coipoiaticm rfigfeUa"). to favor of GATX VENTURES, INC. and 
SILICON VALLEY BANK (coUecdvely, " Secured Partv '^ 

A. Pursuant to a Venture Loan and Security Agreement, dated ou or about fbe date 
hereof (the "Agis^ignt") among Debtor and (he Secuied Pasty, the Secured Party has agreed to 
extend certain credit facilities to Debtor upon the tetin$ and suli^ect to ttie conditions set forth 
therein; 

B. Debtor owna tibc letlexa patent aod/oi t^tications for letters patent, of the United 
States^ more particularty described on Schedntes UA and l-B annexed hereto as part hereof 

(coUectively. the "Eatsals"); 

C. Pursuant to the Agreement, Debtor has granted to Secured Party a security interest in 
all right, title and interest of Debtor in and to the Patenta. together widi any reissue, continuation, 
continuation-to-part or extension thereof, and all proceeds fli^eoi^ inducing any and alt causes of 
action which may exist by reason of tofilogcment tfiereof for the Aill term of the Patents (the 
"Collateral* '), to secure the prompt payment, performance and observance of the Obligations, as 
defined in fho Agreement^ 

NOW, THEREFORE, for good and valuable oonsidetadont receipt of which is hereby 
acknowledged, Debtor does hereby ftiriher grant to Secured Party a security tetercst in the Collateral 
to secure the prompt payment, performance and obs^vance of (he Obligations. 

Debtor does hereby fiirther acknowledge and affirm (hat the ri^ts and remedies of Seemed 
Party with respect to the aecurity interest m the Collateral granted herein are more fixlly set forth in 
the Agreement, the terms and provisions of which are hereby incorpofated hereto by reference as if 
fully set forth herein. 

Secured Party* address is: OATX Ventures, toe 

3687 Mount Diablo Blvd., Suho 200 
LabyeUC} California 94549 

Wid) a copy to: 

GATX Veotwes, Inc. 
IfiMuo^Road 
Fanningtoa, CT 06032 

Silicon VaUcy Bank 
4410 Ai^nboe, Suite 200 
Boulder, CO 60303 
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IN WITNESS WHEREOF. Debtor has caused this rosbument to be 0/v. \ ited as of the day 
and year fimt written above. 

MYOGEH INC. 





^ ameuoaepl) L. ToTner 

Title; Vio-tt TTMld^titL > Tlaotvce wad Mmlal*tic^t,i.om 



SftLcgilVMyogwVf ATEWT SECURTTY ORAKT <raieeu«(m).dKr(JW9) "2- 



RECORDED: 01/06/2003 



PATENT 
. REEL: 013616 FRAME: 0006 
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■4 



V 



FROM : 



FfiX NO. : 



Jul. 18 2007 03:29PM P26 



01 -25-2006 



,F0RMl*t0.lSd5 

|{ROv.QS/0b) RE' 
OiliceOMBNo Oe5l-00/7 (exp O6/3Or2O0fl) 




U S. pePARTMEl^ OF COMfrAERCfe 
lET Unitftd Statfts Potoni and Tr^drtmafk 



103164670 

1 o mo Di roctof ot tho U S> Pqte m and Tfg tfgmart i oqice! ftiaasB reoofd »rie_attach e (Ldocuiy ent$ or the now g ddfessie s) Niow. 



j1. Name of cotiveyirtQ party(ies)' 

Sllloon Vatley Bank 



Additional name(s) of conveying partydea) attachetf? QVes El No 
3. Nature or conveyance/Execution Pate(s): 01^0/2006 

Execution Date: 01/11/20Q9 

□ Assignment □ Merger 

□ Security Agreement □ Chang© of Name 
P Joint Research Agreement 

C Government Interest Asfiignmsnt 
|G Executive Order 9424, Ccnrtrmatory License 

Other Balsasa 



4» Application or patent numberCs): 

00773603 i004Sfi04 



2, Name and atfdresa of receiving party(los): Myog^n. tnc, 

■ 

Nanne: Myogen. Inc. ^ 
Internal Address; 

•• _ 

Street Address: 7575 W 103"* Ave., Suite'Voz . ' 
City: Woslmin$ler 

* * 

State: Colorado : ^ 

Country: USA Zip: 80021 

Additional namefs) 4 acldress(os) attached? □ Yes ^ No 



This document is being filed together with a new apollcatlon. 



5703017 fWa4415 



ftierrcKj' ood&a£o 



09969006 



6353151 



5S4Q722 



S932730 6740751 



iaa7829 53 
100^3556 



6203776 



6216597 



6657104 



6673766 



6201165 



10241360 



16329334 6^72957 

Additional numbers attached? □ Yes □ No 



635i?992 



5. Natirt0 and address of party to whom conr««pcmd0ncs 

concerning document ahould to matlad: 
I Name: Silicon Valley Bank 

i Internal Address: Loan Collateral HF154 
IStreot Address: 3003 Taannan Drive 



City: Santa Clara 
Stgte: CA 

Phone Number: (408) 654-4042 
IFaK Number; {40a) 654-W13 

^maii Address; ldo@avbank.com 



9. Signature* 



6, Total number of applications ond patenta involved: 2 3 

7. Total fee (37 CFR 1 .21 (h) « 3.41) $920.00 

Q Authorized to be charged by orodit card 
n Authorized to be charged to deposit account 
Enclosed 

O None raquirod (government Intorcst not affqcting titl<;i) 



Zip: 95054 



8. Payment Information 



la. Credit Card 



Last 4 Numbers 



Expiration Date 



b. Deposit Account Number 



Authorized U^r Name 




Signdiure 



Name d Person S^^nng 



Dale 



she©!, atiachmenls. and oocurneptft-. 7 



h<»fiini<*nl« tn h** rrCrtrdrd (inchidin|L <-n\Fr \houl<1 faifil In I"? '^'01 40. mdilrd tf»: 

MHil Mop Assiunmftni Ucnirdpiinn Scrucr^. Wndqi n( Iht t SPIO. P.O. IIifx |45()» Alviandrm, V.A. 2231 M45fl 



01 rcifioei 



/ 980.00 0P\ 
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G RANT OF SE CUR ITY INTEREST 

THIS GRANT OF SBCURTTY INTEREST, datcid as of December J_ . 2002. is executed by 
MYOGEN, INC., a Delaware corporation ("Debtoi"), to favor of GATX VENTURES, INC. and 
SILICON VALLEY BANK (colIeciivdy» "Secured Partv ^), 

A. Pursuant to a Venture Loan and Security Agreement, dated on or about the date 
hereof (the "ARteenaenj") among Debtor and the Secured Party, the Secured Party has agreed to 

extend certain credit facilities to Debtor upon the terms and subject to the conditions set forth 
therein; 

B. Debtor owns the lettons patent and/or applications for letters patent, of the United 
States, noiQfe particularly described on Schedules UA and l^B annexed hereto as part hereof 
(collectively, the 'Talents"); 

C. Pursuant to the Agreement, Debtor has granted to SecureJ Party a security intereal in 
all right, title and interest of Deblor in and to the Patents, together with any reissue, continuation, 
continuation-in-part or exteasion thereof, and aH proceeds Ihercof, including any and all catoses of 
action which njay exist by reason of infringemeni thereof for the foil term of the Patents (the 
"Collateral'*), to secure the prompt payment, perfoimancc and observance of the Oblipations, as 
defined in the Agreement; 

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby 
acknowledged, Debtor does hereby further grant to Secured Party a sccmity interest in the Collateral 
to secin*e the prompt payment* perfonnance aad observance of the Obligations. 

Debtor does hereby jfUrther acknowledge and affirm that the rights and remedies of Secured 
Party with respect to the security interest in the Collateral granted hereby are more fijUy set forth in 
the Agreement^ the terms and provisions of which are hereby mcorpomted herein by reference as if 
ful ly set forth herein . 

Secured Party' .iddress is: OATX Vemwes, Inc. 

3687 Mount Diablo Blvd, Suiic 200 
L^&yccic, California 94549 

With a copy to: 

OATX Veniurcs» Inc. 
16 Muason Road 
Formingion.CT 06032 

Sihcon Valley Bank 

44 1 0 Arapalioe. Suile 200 

Buutder. CO KOjOJ 



S •i«Ttar.Vfv"i'=" Patent .^rnt^m' vlkANTlc^ruri'mdwi/^^V' 
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IN WITNESS WIIHREOF. Debtor has caiwed this inslnimenl lo be executed as of the day 
and year first written above. 

MYOGEH INC, 




jName; Joseph L, Turner 
/Title; Vice President ♦ Finance flnd Administration 
/ and Chief Financial Officer 



PATENT 

REEL: 0174B0 FRAWlE; 0283 



FROM : 



FAX m 



Jul. 18 2007 03:33PM 



SCI Il^DULE 1 -A lU GRANT O F SE CURITY INTERBST 
PATENTS 





FHing Date 


App. Ho. 


Country 


Pat No, 


Issue Odite 


YOG:005-US 


4/1/1998 


09/053.293 




&^18,597 


4/17/2001 


YOG:006'US 


9/26/1997 


08/938,105 


U.S, 


6.353^61 


3/5/2002 


VOQ:007-US 


S/26/1998 


09/047,755 


u,s. 


8^03,776 


3/20/2001 


YOG:013-US 


6/19/1998 


09/100*497 


U.S. 


5.998.458 


12/7/1999 


YOG;020-US 


10/16/1998 


09/173.798 


U.S. 


6,201 » 165 


3/13/2001 


btrolt 43997 


10/19/1996 


537,843 


U.S. 


5,703,017 


12/30/1997 


bboU 44/51 


9/30/1996 


718,377 


us. 


5,840.722 


11/24/1998 


bbott 45281 


3/27/1997 


809,699 


U.S. 


5.932,730 


8/3/1999 


bboU 4ao/1l71 


3/30/2000 


508.993 


U.S. 


6,329.384 


12/11/2001 


bbott 4aO/1l7S 


3/20/2000 


508,989 




6,352,992 


3/6/2002 


bboU^80/1lyi 


4/27/2000 


530.131 




6,197,780 


3/6/2001 
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SCHBDULH UB TO GKAKV OF SEC:UR[TY INTKRRST 



PATENTS 


Filing Date 


App. No.Coufttrv 


MYOG:004-USD1 4/25/2000 


09/558,472 


U.S. 


MYOG:004-USD2 10/1/2001 


09/969,086 


U.S. 


MYOG:020-USC1 1/29/2001 


09/772,503 


U.S, 


^AYOQ:020-LISC2 3/13/2001 


09/805.699 




MYOG:023-US 


10/15/1998 


09/173.795 

• * 


U.S. 


MYOG:024-US 


11/10/1999 


09/438,075 


U.S. 


MYOG;024.USC1 1^/2002 


10/043,658 


U-S. 


MYOG:025-U5 


10/15/1998 


09/173,799 


U.S. 


MYOQ:026-US 


6/20/2000 


09/643,208 


U.S. 


MYOG:028-US 


7/1B/2001 


09/908,988 


U.S. 


MYOG:029-US 


4/16/1998 


09/061,417 


U.S. 


MYOG:034-US 


9/27/2001 


60/325,311 


U.S. 


MYOG:036-U$ 


2/13/2001 


09/762,953 


U.S. 


UTEC:005-US 


9/11/2002 


10/241,368 


U.S. 


UTSD:562'US 


8/13/1999 


09/374.453 


U.S. 


UTSD:729.US 


1 1/7/2001 


10/045.594 


U,S. 


iUTSD:803-US 


5/30/2002 


10/169.971 


U.5. 



PA1:RNT APPL KjA-jjpNS 

Pat. No. Issue Datft 



\ :?(:ii\\ii -wi.J'Al!NTr.H'riliri l5PAS''. lr»<rtu'...> .tat i'-Jf") 
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RELF.ASK OP SECURITY AGREEMENT COVERING 

INTERESTS IN PATENTS 



Silicon Valley Batik ("Secured Pany"), hereby releases its security interest in the imcrests 
of Myogen, Idc, ("Assignor) in the pateoted woiics set forth in tt^t certain Grant Of Security 
interest dated DecOTiber 6^ 2002 . executed by Assignor in favor of Secured Party recorded with 
the United States Department of Commerce, Patent and iTadcmark Office on January 6. 2003. 
»<ccl Omi^A FrameCs) 0001 

Dated: Januar>< 1 1^ 2006 

SILICON VALLUY BANK 




I- 



RECORDED: 01/23/2006 
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PATENT ASSlc^^ME^rr 



FEIecironte VeTslon v1 .1 
SlylesheeL Version vl.l 



j SUliMtSSION TYPIrt 



NAlURf= OF- CONVEYANCH. 



1 • ' 



RtLtASfe BY SECURED PART^ 



CONVffYING PARTY DATA 



RECEIVING PARtY OATA 



■i.'iL-l.'' 



Namo: 



Street Ad dresR; 



MyognnJrtu. 



7575 Wftfil lOSfd Avenue, tf102 



W ^4 *• 



C<ly: 



Slate/Countryt 



P03l8l CotjB*. 



Wsst miftslOf 



COI.ORADO 



B0021 



annates. 



PROPERTY NUMBERS ToN: KB 



Property Typo | 




Number 




P/irfi))t Klumben | 


6218597 


iwi^.., """ 

iP.iiftnl Number: | 


6353151 






[PalentNumbon ] 


620377G 






j • — iggj 1 


&9904&& 






|p.liAnt Number j 


A20116S 


1 Patent Number. \ 




Patent Nurrtbcf: ; 


! ..u u. — 




_. ^ ^ 


< ' • 
: Patent NiiTnnnn J 








— = " . 

Paloni Numhjr 




' 


t 

J '" » 


. . 

Patent Number 


til^b'JUUr 

• 


ft* (At 




fMt<*iil Nunibtfr. 








Apotiwttioft Niitnh**r 


On55«'l77 






Apptlcnllon »4itmt»nr 


nn*VinnRG 


Applicntion Numt>ni 
AuUiicHlion Njintn;r 








^r*" 










PATENT 



Nnnw 




1 


Exeoutian Dale 

1 «.'...t£.==i 




1 .^-.i -r— n"— : ^ ■ " 1 

fiAtx VftrttitrftR. Inc. and SOICOft VAllflV Bart* ^ 1 


01/13/?0!1B 













S00071832 
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'r* 
• 1 

I 



AppHtoUon Number. 



1 Appli«»tk»n Wiimbor: 



09i737nn 

00438075 



Appflcalnwi NUff^: 



3 



lAppR caiionNu mter; 



1 M_ f_jl 



09173790 



09643208 



u ^ ^ 



] 



Appltnalion NUffttwr: 



.jjiu gr 



Application Numi^cf: 



Uf— rt — III i = 



60325311 

— I 1 — 



AppQnitton NumbBr: 



097829^ 



10741368 



,11 .1, -s=^fsa= I — J 

AfrpScatlon Num&er; j|Q&3T4453 

■■ I f. II IL.- I .. I I j , 



AppHoaUon Numbtin 



10045594 



AppllcaKan Numjep 



Y01S9971 




CORRESPONDENCE DATA 



FaxNumUBT t303)$r2-O101 

Fmone: 3Q3Q7Z0l0e 

£J^JJ^J^J tjschoenieW@KKDfirTn com 

CorraapOrtOeniNamO: Brad Schoenfey 

Address UrtG 1 . 1670 Broadway. Suite 750 



KAME OP SUBMITTEtt; 



ToifllAllachmer»iB:3 u 
aouro9=MyOBen * RBlc£r.B of Secunty Irtierest <Pt»lerts)rfp*fiO H 
6ftjfcenwy099n • Remase ol tifiouniy htcre&» {Patonlft)ffpag62 w 
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TEBMINATUK^i 
OF 

SECURITY INTERESrr IN PATENTS 

TWs Termination of Security Imcrcsi in Pai*mu (the "JiammBfcmT ^5 ^J^ecntoi by GATX 
VRNTURTiS, INC. aa Agcnl for OAtX VENTURES, INC. and SILICON V ALLEY BANK (the 

Bcured Pftrtiefi- 'L in favor of MYOGEN, INC. a Delaware cQip6rt!ioA (the "BebtQt')* nnd is 
effective ns of January 13, 2006. 



RECITALS 

A. Dcblor and the Sccurtd Pany entered into a certain Vwium Loan ond Security 
Agiccniotit, dated as of December 26. 20O2 (the **Agreetncdtn. 

3. llie Grant of Secuniy Interest in Patents, reJating to the AstccmtnU \m HleJ vrfih 
llie Patent and Trademark Office on Jflnuary 6, 2003. at Reel 013616, Ffonic 0001 . 

C, Debtor has rcjwid oil amounts due under the A^ecmcnL 

The Sccartd Pmtlcs thcrefonr expressly icnnlnaic ihc-tf securily intcrral in tbe Collnletyl, 
including without Iftnittiiiim, the iiaients and patcrtapplicaiiws Tufted m Schedule l-A and I -B 
attadicd herein. 

IN W1TNI5SS WHEREOF, iW.s Tcnniraitian fo excewtcd as of the date first above >vrittoa. 



GArt VENTORRS. nac, OS Agent 



Bvi //\ ^.^ k^^^^-^ , 

Name; kb^^ 
Title yt^^- fpf^ftyg^ 



PATENT 
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^HEPmTB_ I'A TO GRANTOF SECOftlTY INTEREST 

Efi335KJS. 







Aini,N». Cotmliv. P*Ho> 




UYOQ:005-U8 




00^1531299 


6.218^07 


itf17/20Q1 




8/26/1997 


oam3B,iD& 


U.S. 6^1M 


3/912003 


MYOQ:0074JS 




iW/047,>$6 


US. 0203.778 


3/20/2001 


MYOG:013-U8 


6/19/1090 


00^00.407 


U.8. 5.098^50 


12/7/1999 


WYCK3:02(HJ5 


10/15/1906 


013/170,790 


ae. (uoi.ifi? 


a^iawooi 




10/1«/idd5 


537,043 


U5 5L7C3.017 


lSmQ/1fiS7 


WM)Ol< 44761 


0/30/1096 


710,377 


U.8. 9,040.727 






3/27/100T 


000.609 


U.8. S,93K,T9I 


0/3/1999 




a/30/2DOO 


SOB.903 


U^. 8,3»,304 


12/11/2001 


^bb«tl4B0/117S 


3/20/ZOOO 


900,089 


6^902 


Tf^zooy 


kbboU 480/1101 


4/27/ZOOO 


S3ai3l 


e,197,7«l 


a/uzool 
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PATI^NTB 


FlUna P«to 


Ami. Hacowmr 


WyOGfl04-USD1 4/25^000 












VIVOG:020-OSC1 1/2flffiOP1 


08/772^03 




iUiyoO:020*U&C2 9/13/Z001 




u,s. 




10/15/1938 


















u.$. 




10/15/1996 


09/173.7M 


U.3. 




e/20/zooo 




UJS. 




7/1Wi001 


09/^.088 


US, 






09/081,417 


us. 






BO/325^311 


US. 




2/13/2001 




U3. 


LJfECrf)DS-US 


9/tl/ZCD2 


10/741.3^ 


UJB. 






09/374^3 


a& 


UTSD:72&-US 


11/7/2001 








&/30/Z002 


10/159.971 


us. 



s,Uii3iWi<WJ'AT*MT5fr.i«nrnr«RA»fTr<W'' 



RECORDED: 01/18/2006 
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r.^m 0SS1 0"-^^ I'^f tuJ0/2Qgai 



RCCOROATIOM FORM COVERSHEET 

PATBNTSOtiLl 



|l. Hamu of conveying partyiics) 
BASF Akjen9093i'»**« 



Name: /^p^GsfiSli.QoJJ''- 
Internal Atidrees- 



]S: tiatuw of conveyaftee/E'^<*»f ' 
EKeculton Date(9)ianlKLU«iSS^ 

[[2 Assignment U i ^,j,y. ^j^^^a^^. 

□security Agt^cmMl □ Change of Nan.e 
I □ Jomt R«seart5h Agreement • Stete: 



in Government Interest Assignment 
□ Executive Order 9424. Connnnatory Llcerise 

4. Appticatton or patent number(5l: 
A. Patent AppUcalSon Mo.(s) 



Coi4ntry:GiiS!?iu. 



AcdiOoi 



a This document is t>eJnB filed togeUW with a neweppBcation. 
B- Patent No.(s) 



tg. Namft and adaress to whom correspondence 
IconcemWe document should be irallad: 

Name:jjajtejBvffBda!L-. — — — ■■ • 

Internal ^w^t BlorMBaiali Oentg 



ArfiilfaiB liwmDaitaBaCtwP PYea 

6. Total nMfnbfer of applications and patents 
invotvad:j 



[7. Total fee (37 CFR 1^1(1)) a 3.41) 



Mm 



I Street Addrt&s:J2aiJsS2S!2LB4£2 • 



City; Wottaesier 
I Siate :MA _ 

FAX Number ispsLfiBtaUS 



□ AutHorteed to be oh^med hy credit card 
\7] Auihorized to be charged lo tjeposit accounl 

n Enclosed . 
Q None required ( government mm\ I'ui't ofleoting titi$) 

6. Payment infor matiort 
a Credit Card L»9t 4 Numbers 



Expiration Date 

b. DOposB Account Number o) •cp^s 

Authorized User Name ^^a^JQ^d^o. 



9, Slgnatvre; ^^^l,^ ^^^'^*'^ 



Signdtur^ 



Date 



Name ut Person Sia^in 



Total rtu^l^lfi^ of pagOi iMdudlnq cC'VRr 
ahopl ^achnentii. and docurftwv 



700294393 
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WHERKAS, BASF Akfciengesellaehaf t hereinafter oalied the 
"A«j«ignoi:s", has acquired through Assignment fcom the tnventoce 
lihe inventions defioribcd in the United Stattsb Patent 5,703.01*7 
entitled "3 (Kcc) arylcarboxylic acid derivatives, their 
preparation and intemediatp.s for their preparation", which 

issued on Decetnbor DO'*'/ 1997 f 

WHERE5AS, Abbott GtnbH ft Co. KG, a corporation organized 
and exinr.ing \.md9i- the laws oC Germany, having a place af business 
at iyi<4x- Pi ancle- Ring 2, 6520S wiesbadBrt, Gemanr, hereinafter called 
the "Assignee", desires tu acquire the etitlm right, title and 
inusrest in and to the invention and to the p«»teiit an$ all patents, 
foreign ard domestic, which may be obtained for said invention, aa 

* 

aftt fortn bftlowi 

MOM, THBRBP0R3/ in consldexation of valuable and legally 
8u££ic<ftifit consideration, thft receipt of which by the Aaeignors 
from the Assignee is hereby acknox*! edged, the Assignore have sold, 
assigned and transferred, and by these presents do sell, assign and 
Lrsnsfer to the Assjgnee, the e»tiire right, title and interest for 
the United States and elsewhere in and to the inventions and the 
patent, and any patents that may isieoe for said invention in the 
united StateR wid elsewhere; together with the entire nSjht, titU 
and it.terest in and to said inven::io« and all patent appMt:«tiona, 
oat«nts, utility models and desigr^-, ^-herefor in all countries 
loreign to the United States, includir.q UrC tull right to claim tot 
«ny such application benerite and priority rights under any 
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«ppUoabl« cftnvention, f.oger.h-^r with f.he entiXK rvyht. titlo and 
LnCftr^sL in and to all cpnviroac:on9. flWisjona, rBcevJola rfi\d 
excrthoions of any of Lho pat^nc applloationa. patents, iitllitv 
mnd^lB and d^tsigne defined ubover to hav-^ ar.d to hold for sole and 
exclusive use and benefit of tbe Awaignec, its pucceasors and 
assigns, ta zbo full end of the term or terms for «ll such patents. 

Tfc« ftesignors hereby covenant and agree, for both the 
Asaignoia fxnd the Msignars legal representative, that Assigoora 
have thQ tuil right to Convey Lhe interest assigned by this 
Aasignmant and that Che Aaaignora ivilL cxecUvfi and deliver to the 
ASMignee any and all additional papers which may be recwflBtcd by 
the Assignee to catry out the teinrs of this Agreement. 

The cotroniESioiiev ot Patents and Xrademajpke is hereby 
authotiaied and requested to ibsue patents to the Assignee in 
acqordance with the terma of this Assignment. 

IM ^EaxiMcar'^ w^aJREOPr the Assignors havtt executed this 

agreement , 



ASSiGBtiRi BASF flktiengeaoHsehaft 



Signature: y,. fe.lat>ag<<^ 




Por.' OASF AktjengeselXschaf 

670 S6 Ltldv.'igshafen 



PATENT 
REEL: 018454 FRAME: 0432 



FROM : 



FRX NO, 



Jul. 18 2007 03:28PM F25 



On thifi 17t,h Uay oL 

Dr. T ho ma a ^ C i nin ioj^ 



ncLobor^.. 200G. Dr. Bfiiny,uliJKfian.cr-9l«.1 
^^perflOoAliy appeHred before me, 



auOll ftgSigtWW2Tit was executes i^^V ""^ ^ 
uses and purtH.se« therein exprcoeed. 




Witness fiignatvire 



Karin Wernec 



Witness name ^please print) 



RECORDED: 10/30/2006 
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G I LEAD 

Advancing Therapeutics. 
Improving Lives. 

Linrtea Tanner 
Director, Regulatory Affairs 

13 December 2006 

Norman L. Stockbridge, M.D., Ph.D. 
Director 

Division of Cardiovascular and Renal Products 
Food and Drug Administration 
Center for Drug Evaluation & Research 
Central Document Room 
5901-B Ammendale Rd. 
Beltsville, MD 20705-1266 

Subject: NDA 22-081 (022081-0000) NEW DRUG APPLICATION 

LETAIRIS™ (ambrisentan) Tablets Original Submission 

Dear Dr. Stockbridge: 

Pursuant to the Paragraph 505(b)(1) of the Federal, Food, Drug and Cosmetic Act (the ACT) 
and 21 CFR 314.50, Gilead Sciences, Inc. (Gilead) hereby submits aNew Drug Application 
(NDA) for LETAIRIS (ambrisentan) Tablets, 5 and 10 mg. Ambrisentan is a non-sulfonamide, 
propanoic acid-class, endothelin receptor antagonist (ERA) that is selective for the endothelin 
type A (ETa) receptor. LETAIRIS is indicated for the treatment of pulmonary arterial 
hypertension (WHO Group 1) to improve exercise capacity, delay clinical worsening and 
improve symptoms. 

Myogen, Inc. was acquired by Gilead Sciences, Inc. and became a wholly owned subsidiary 
known as Gilead Colorado, Inc., effective November 17, 2006. Thus, the NDA applicant is 
Gilead Sciences, Inc., which assumes all the responsibilities and obligations of the NDA. 
However, the name Myogen, Inc. is used throughout the NDA for historical reasons and 
because of the timing of acquisition. 

Request for Priority Review 

Ambrisentan was granted Fast Track , designation for the treatment of pulmonary arterial 
hypertension (PAH) on February 15, 2006; therefore, we request that this application be given 
priority review. PAH is a rare, serious and life-threatening disease for which there is no cure. 
Although there are other therapies currently approved for this disease, there still is an unmet 
medical need for the treatment of PAH. LETAIRIS is an alternative, therapeutic option for these 
patients that has the potential to provide significant benefit over currently authorized therapies 
for the following reasons: 




Confidentiality Statement 

The confidential infonnation contained in this document is the property of Gilead Sciences, Inc. Your acceptance 
of this document constitutes agreement that you will not disclose the information contained herein to others without 
written authorization fi'om Gilead Sciences, Inc. 



Gilead Colorado, Inc.' 7575 W. 103"* Avenue, Ste. 102 • Westminster, CO 80021 • Phone: 303-410-6666 • Fax: 303-410-3354 



Gilead Sciences, Inc. 
13 December 2006 



Page ii 



• Improved effects on exercise capacity, an efficacy measure that has been shown to 
correlate with and be prognostic of long-term survival 

• Significant delay of the clinical worsening of PAH, an efficacy measure of disease 
progression in this ultimately fatal disease 

• Improved effects on symptoms associated with PAH (WHO functional class, Borg 
dyspnea index, and SF-36® physical function scale) 

• Low incidence of liver function test (LFT) abnomalities, a serious toxicity that can lead 
to discontinuation of treatment with other ERA therapies 

• Potential to provide benefit to PAH patients who have previously discontinued ERA 
therapy due to LFT abnormalities 

• No clinically significant cytochrome P450 (CYP) enzyme-related interactions with 
several drugs that are currently contraindicated, less effective, or associated with 
significant safety issues when co-administered with other PAH therapies 

Orphan Drug Designation 

Ambrisentan was granted orphan drug designation (Designation Request #04-1836) for the 
treatment of PAH and, therefore, qualifies for seven (7) years of exclusive marketing rights 
pursuant to Section 527 of the ACT (21 U.S.C. 360 cc). A letter dated December 07, 2006 was 
submitted to the Office of Orphan Drug Products Development to transfer the orphan 
designation fi-om Myogen, Inc. to Gilead Sciences, Inc. 

Application Fee 

Under Section 736(a)(1)(E) of the ACT, this NDA is not subject to an application fee because 
LETAIRIS (ambrisentan) Tablets, 5 and 10 mg, is indicated for the treatment of a rare disease 
or condition designated under Section 526 of the ACT (orphan drug designation). 

Pediatric Data 

Since ambrisentan was granted orphan designation for PAH under Section 526 of the ACT (21 
U.S.C. 360bb), no pediatric data is submitted in the original NDA 22-081. Pediatric data is not 
required for applications to market the product for the orphan-designated indications and a 
waiver is not needed [21 CFR 314.55(d) for NDAs and 601.27(d) for BLAs]. As agreed during 
the Pre-NDA meeting on May 19, 2006, Gilead will submit a pediatric study request and a 
proposal for a pediatric study following the NDA submission so that the Division can issue a 
written request to initiate pediatric studies that will be used to support pediatric exclusivity. 

Proposed Proprietary Name 

The proposed proprietary name of LETAIRIS was submitted for review on November 4, 2005 
in Serial No. 094 of IND 64,915. 
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Application Format 

The archive copy of NDA 22-081 (eCTD 022081-0000) is provided in its entirety as an 
electronic submission using the electronic Common Technical Document (eCTD) format in 
accordance with the guidance M2: eCTD: Electronic Common Technical Document 
Specification and as agreed in the Pre-NDA meeting on May 19, 2006. Gilead has notified the 
FDA Denver District office about the NDA submission in the eCTD format A copy of the field 
copy certification is provided in Section ml. 3.2. 

Please refer to an attachment (Summary of FDA Interactions and Commitments for 
Ambrisentan Development Plan) to this cover letter for any other agreements of the format and 
content of the NDA, including the electronic datasets. 

Required Regulatory Forms applicable to this submission have been included in the electronic 
submission and are signed electronically. Pursuant to 21 CFR 1 1.100, Gilead certifies that all 
electronic signatures executed by our employees, agents, or representatives, located anywhere in 
the world, are the legally binding equivalent of traditional handwritten signatures. 

This submission is provided on a DVD-ROM and is approximately 4.2 GB. Gilead certifies that 
the submission is virus fi'ee as defined by the 1 1 December 2006 version of the McAfee® 
VirusScan® Enterprise-program, Version 8.0.0. Scan Engine 5100. with 4916 virus definitions. 

Annotated ECG Waveform Data 

In accordance with the instructions available on the CDER Electronic Regulatory Submissions 
and Review website, and confirmation with the Office of Business Process Support (OBPS), 
Gilead has submitted annotated ECG waveform data in XML format to the E-Scribe ECG 
Warehouse. These files are representative of data collected in a Phase 1 QTc study (AMB-104), 
and the two pivotal Phase 3 studies (AMB-320 and AMB-321), These data files are now 
available for your review through E-Scribe ECG Warehouse. 
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Contact Information 

Regulatory Contact: 

Linnea Tanner 

Director, Regulatory Affairs 

Gilead Colorado, Inc. 

7575 West 103rd Ave., #102 

Westmister, CO 80021-5426 

Phone (direct): 303-410-3243 

Facsimile: 303-410-3354 

e-mail: linnea.tanner@gilead.com 

Regulatory Contact - CMC: 
Todd Marshall 

Associate Director, CMC Regulatory 

Gilead Colorado, Inc. 

7575 West 103rd Ave., #102 

Westmister, CO 80021-5426 

Phone (direct): 303-464-3958 

Facsimile: 303-410-3354 

e-mail: todd.marshall@gilead.com 

Technical Contact for the eCTD: 
Liam Curran 

Senior Manager, Regulatory Operations 

Gilead Colorado, Inc. 

7575 West 103rd Ave., #102 

Westmister, CO 80021-5426 

Phone (direct): 303-410-3206 

Facsunile: 303-410-3354 

e-mail: liam.curran@gilead.com 

Please do not hesitate to contact me with any questions. 

Sincerely, 

{See appended electronic signature page} 

Linnea Taimer 
Director, Regulatory Affairs 
Phone: 303-410-3243 
Fax: 303-410-3354 

Attachment: Summary of FDA Interactions and Conmiitments for Ambrisentan Development 
Plan 
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The preceding document has been electronically signed by: 



UserName: Itanner 

Title: Director, Regulatory Affairs 

Date: Wednesday, 13 December 2006, 05:30 PM Mountain Daylight Time 
Meaning: Document approved and signed 




DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

Food and Drug Administration 



Rockville, MD 20857 



NDA 22-081 



Gilead Sciences, Inc. 
Attention: Ms. Linnea Tanner 
Director, Regulatory Affairs 
Gilead Colorado 

7575 West 103rd Ave., Suite #102 
Westminster, CO 80021-5426 

Dear Ms. Tanner: 

Please refer to your new drug application (NDA) dated December 13, 2006 submitted under section 505(b)(1) of 
the Federal Food, Drug, and Cosmetic Act for Letairis (ambrisentan) 5 and 10 mg Tablets. 

We acknowledge receipt of your submission(s) dated January 1 1 and 26, February 28, March 2, 13, 16, and 26, 
April 6, 17, and 24, May 1, 11, 14, 15, and 30, and June 1,6, and 11,2007. 

This new drug application provides for the use of Letairis (ambrisentan) 5 and 10 mg Tablets for the treatment 
of pulmonary arterial hypertension (WHO Group 1) in patients with WHO class II or III symptoms to improve 
exercise capacity and delay clinical worsening. 

We have completed our review of this application. It is approved with restrictions to assure safe use under the 
provisions of the Subpart H regulations (21 CFR 314.520), effective on the date of this letter, for use as 
recommended in the enclosed labeling text, Medication Guide, RiskMAP, and carton and container labels. 
Marketing of this drug product and related activities must adhere to the substance and procedures of the 
referenced restricted distribution approval regulations. 

Within 21 days of the date of this letter, submit content of labeling [21 CFR 3 14.50(1)] in structured product 
labeling (SPL) format, as described at http://www>fda.gov/oc/datacouncil/spl.htniL that is identical in content to 
the enclosed labeling text. Upon receipt, we will transmit that version to the National Library of Medicine for 
public dissemination. 

The final printed labeling (FPL) must be identical to the enclosed labeling (text for the package insert. 
Medication Guide, RiskMAP, immediate container and carton labels). Marketing the product with FPL that is 
not identical to the approved labeling text may render the product misbranded and an unapproved new drug. 

Please submit an electronic version of the FPL according to the guidance for industry titled Providing 
Regulatory Submissions in Electronic Format - NDA. Alternatively, you may submit 20 paper copies of the 
FPL as soon as it is available but no more than 30 days after it is printed. Individually mount 15 of the copies 
on heavy-weight paper or similar material. For administrative purposes, designate this submission "FPL for 
approved NDA 22-081." Approval of this submission by FDA is not required before the labeling is used. 

The Pediatric Research Equity Act is not applicable to drugs granted orphan drug designation. 



The postmarketing study commitments that have been agreed upon based on your written correspondence dated 
6/15/07 are listed below: 
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1 . Gilead agrees to conduct a study examining the effects of LETAIRIS on 6-minute walk distance at peak 
and trough plasma concentrations, and further agrees to reach agreement on an appropriate study design 
with the Division. 

Protocol Submission: by 10/1/2007 

Study Start: by 06/2008 

Final Report Submission: by 12/2009 

2. Gilead agrees to submit the results of the Phase 1 ketoconazole drug interaction study that has already 
been completed. 

Final Report Submission: by 10/2007 

3. Gilead agrees to a post-approval commitment to explore the interaction potential of strong inhibitors of 
CYP2C19 (e.g. omeprazole) on ambrisentan pharmacokinetics in humans. Gilead further agrees to 
explore the interaction potential of cyclosporine A (strong inhibitor of OATP and P-gp) and rifampin 
(inhibitor of OATP and inducer of P-gp, CYPs 3 A and 2C19) on ambrisentan pharmacokinetics in 
humans. 

Protocol Submission: by 10/1/2007 

Study Start: by 04/2008 

Final Report Submission: by 12/2008 
This commitment might also be addressed by analysis of existing data. 

4. With regard to the RiskMAP, Gilead agrees to submit to the FDA by July 1 5, 2007, the following 
documents: 

i. The pregnancy exposure root cause analysis plan including the questionnaire that will 
be used in the analysis plan; 

ii. The patient and prescriber knowledge, attitude, and behavior survey tools for the 
RiskMAP evaluation plan; 

iii. The Pharmacy Standard Operating Procedures (SOPs); and 

iv. The Pharmacy Audit Plan. 

Submit clinical protocols to your IND for this product. Submit nonclinical and chemistry, manufacturing, and 
controls protocols and all study final reports to this NDA. In addition, under 21 CFR 314.81(b)(2)(vii) and 
3 14.81(b)(2)(viii), you should include a status summary of each commitment in your annual report to this NDA. 
The status summary should include expected summary completion and final report submission dates, any 
changes in plans since the last annual report, and, for clinical studies, number of patients entered into each study. 
All submissions, including supplements, relating to these postmarketing study commitments must be 
prominently labeled "Postmarketing Study Commitment Protocol", "Postmarketing Study Commitment 
Final Report", or "Postmarketing Study Commitment Correspondence." 

As required by 21 CFR 314.550, submit all promotional materials at least 30 days before the intended time of 
initial distribution of labeling or initial publication of the advertisement. Send two copies of all promotional 
materials directly to: 

Food and Drug Administration 

Center for Drug Evaluation and Research 

Division of Drug Marketing, Advertising, and Communications 

5901 -B Ammendale Road 

Beltsville, MD 20705-1266 

We have determined that Letairis poses a serious and significant public health concern relating to women of 
child-bearing potential and patients with liver impairment. This concern requires development and distribution 
of a Medication Guide under 21 CFR 208 in order to prevent serious adverse effects, inform patients of 
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information concerning risks that could affect their decision to use or continue to use the drug, and/or assure 
effective use of the drug. 

Under 21 CFR 208, you are responsible for ensuring that the Medication Guide is available for every patient 
who is dispensed Letairis. Therefore, format the proposed Medication Guide in a manner that will assure its 
appropriate distribution to patients and include a plan to ensure distribution. In addition, submit proposed 
container and/or carton labels for Letairis that include a prominent and conspicuous instruction to provide the 
Medication Guide to each patient dispensed the drug. The labels must state how the Medication Guide is 
provided (e.g., affixed on the container, provided with the product, etc.). 

We remind you that you must comply with the reporting requirements for an approved NDA (21 CFR 3 14.80 
and 314.81). 

The MedWatch-to-Manufacturer Program provides manufacturers with copies of serious adverse event reports 
that are received directly by the FDA. New molecular entities and important new biologies qualify for inclusion 
for three years after approval. Your firm is eligible to receive copies of reports for this product. To participate in 
the program, please see the enrollment instructions and program description details at 
wwvv.fda.gOv/medwatcli/repoi1:/mmp.htm . 

If you have any questions, please call Dan Brum, PharmD, MBA, Regulatory Project Manager, at (301)796- 
0578. 



Sincerely, 

{See appended electronic signature pagej 

Robert Temple, M.D. 
Director 

Office of Drug Evaluation I 

Center for Drug Evaluation and Research 



This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 



/s/ 



Robert Temple 
6/15/2007 04:56:32 PM 
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LETTER OF RELIANCE 



Mail Stop Hatch-Waxman PTE 

Office of Patent Legal Administration 
Room MDW 7D55 

600 Dulany Street (Madison Building) 
Alexandria, VA 22314 

Attn: Mary C. Till, Examiner 

Office of Patent Legal Administration 



Gilead Sciences, Inc., Licensee of the exclusive rights to U.S. Patent No. 5,703,017 
("U.S. '017"), authorizes Abbott Laboratories, Licensor and record-owner of U.S.'017, to rely 
on the activities of Gilead Sciences, Inc. supporting FDA approval of LETAIRIS™ 
(ambrisentan) product (5 and 10 mg tablets), for the pxirpose of obtaining extension of patent 
term of U.S/017, as provided under 35 U.S.C, §156(d)(l), 37 C.F.R. §1.730 and MPEP 2752. 



Date: ^/a/^^? 



Authorized by Gilead Sciences, Inc. 



By: 




Richard J: Gorczynskf, PhD 
SVP, Cardiovascular Therapeutics 



Gilead Colorado, Inc. 7575 West 103"* Ave. #102 Westminster, CO 80021 
p/jone 303-410-6666 facs/m//e 303-410-6667 



>AnAnA/.gilead.com 



HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not Include all the Infomriation needed to use 
LETAIRIS^ tablets safely and effectively. See full prescribing 
information for LETAIRIS. 

LETAIRIS (ambrisentan) tablets for oral use 

Initial U.S. Approval: 2007 

WARNING: POTENTIAL LIVER INJURY AND 
CONTRAINDICATION IN PREGNANCY 
See full prescribing information for complete boxed warning, 

• Elevations of liver aminotransferases (ALT, AST) have been 
reported with LETAIRIS and serious liver injury has been 
reported with related drugs. 

• Monitor liver aminotransferases monthly and discontinue 
LETAIRIS if >5 x ULN or if elevations are accompanied by 
bilirubin >2 x ULN or by signs or symptoms of liver 
dysfunction. 

• May cause fetal harm if taken during pregnancy (4.1) 

• Must exclude pregnancy before the start of treatment (2.2) 

• Prevent pregnancy thereafter by the use of two reliable 
methods of contraception (2.2) 



INDICATIONS AND USAGE 

LETAIRIS is an endothelin receptor antagonist indicated for the 
treatment of pulmonary arterial hypertension (WHO Group 1) in 
patients with WHO class II or III symptoms to improve exercise 
capacity and delay clinical worsening (1). 

DOSAGE AND ADMINISTRATION 

• Initiate treatment at 5 mg once daily with or without food, and 
consider increasing the dose to 10 mg once daify if 5 mg is 
tolerated (2.1). 

• Treat women of child-bearing potential only after a negative 
pregnancy test and treat only women who are using two reliable 
methods of contraception unless the patient has had a tubal 
sterilization or a Copper T 380A lUD or LNg 20 lUD inserted. 
Obtain monthly pregnancy tests (2.2). 

• Not recommended in patients with moderate or severe hepatic 
impaimnent (2.3) 

DOSAGE FORMS AND STRENGTHS 

• 5 mg and lOmg film-coated, unscored tablets (3) 



CONTRAINDICATIONS 

• Do not administer LETAIRIS to a pregnant woman because it can 
cause fetal harm (4.1). 

^WARNINGS AND PRECAUTIONS 

• Decreases in hemoglobin have been observed within the first few 
weeks; measure hemoglobin at initiation, at 1 month, and 
periodically thereafter (5.2). 

• Mild to moderate peripheral edema (5.3) 

• Use caution when LETAIRIS is co-administered with cyclosporine 
A (5.4 and 7). 

• Use caution when LETAIRIS is co-administered with strong 
CYP3A and 2C19 inhibitors (5.5 and 7). 

ADVERSE REACTIONS — — 

Most common placebo-adjusted adverse reactions are peripheral 
edema, nasal congestion, sinusitis, flushing, palpitations, abdominal 
pain, and constipation (6.1). 

To report SUSPECTED ADVERSE REACTIONS, contact Gilead 
Sciences, Inc. at (1-800-GILEAD5, Option 3) or FDA at 1-800-FDA- 
1088 or www.fda.gov/medwatch 

DRUG INTERACTIONS 

• No significant interactions of LETAIRIS with warfarin or sildenafil 
have been observed (7). 

• Other potential interactions are not well characterized, but, based 
on in vitro data, interactions with P-glycoprotein (P-gp), the 
Organic Anion Transport Protein (OATP), CYP3A4,and CYP2C19 
inhibitors, and uridine 5*-diphosphate glucuronosyltransferases 
(UGTs) would be expected (7). 

USE IN SPECIFIC POPULATIONS 

• Pregnancy Category X: LETAIRIS is contraindicated in pregnant 
women (4.1 and 8.1). 

• Nursing mothers: Breastfeeding while receiving LETAIRIS is not 
recommended (8.3). 



See 17 for PATIENT COUNSELING INFORMATION and 
FDA-approved patient labeling (Medication Guide) 

Revised: [06/2007] 



FULL PRESCRIBING INFORMATION: CONTENTS* 
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FULL PRESCRIBING INFORMATION 



WARNING: POTENTIAL LIVER INJURY 

LETAIRIS (ambrisentan) can cause elevation of liver aminotransferases (ALT 
and AST) to at least 3 times the upper limit of normal (ULN). LETAIRIS treatment 
was associated with aminotransferase elevations >3 x ULN in 0.8% of patients in 
12-week trials and 2.8% of patients including long-term open-label trials out to one 
year. One case of aminotransferase elevations >3 x ULN has been accompanied 
by bilirubin elevations >2 x ULN. Because these changes are a marker for 
potentially serious liver injury, serum aminotransferase levels (and bilirubin if 
aminotransferase levels are elevated) must be measured prior to initiation of 
treatment and then monthly. 

In the post-marketing period with another endothelin receptor antagonist (ERA), 
bosentan, rare cases of unexplained hepatic cirrhosis were reported after 
prolonged (>12 months) therapy. In at least one case with bosentan, a late 
presentation (after >20 months of treatment) included pronounced elevations in 
aminotransferases and bilirubin levels accompanied by non-specific symptoms, 
all of which resolved slowly over time after discontinuation of the suspect drug. 
This case reinforces the importance of strict adherence to the monthly monitoring 
schedule for the duration of treatment. 

Elevations in aminotransferases require close attention. LETAIRIS should 
generally be avoided in patients with elevated aminotransferases (>3 x ULN) at 
baseline because monitoring liver injury may be more difficult. If liver 
aminotransferase elevations are accompanied by clinical symptoms of liver injury 
(such as nausea, vomiting, fever, abdominal pain, jaundice, or unusual lethargy or 
fatigue) or increases in bilirubin >2 x ULN, treatment should be stopped. There is 
no experience with the re-introduction of LETAIRIS in these circumstances. 

CONTRAINDICATION: PREGNANCY 

LETAIRIS is very likely to produce serious birth defects if used by pregnant 
women, as this effect has been seen consistently when it is administered to 
animals [see Contraindications (4.1)]. Pregnancy must therefore be excluded 
before the initiation of treatment with LETAIRIS and prevented thereafter by the 
use of at least two reliable methods of contraception unless the patient has had a 
tubal sterilization or Copper T 380A lUD or LNg 20 lUD inserted, in which case no 
other contraception is needed. Obtain monthly pregnancy tests. 

Because of the risks of liver injury and birth defects, LETAIRIS is available only 
through a special restricted distribution program called the LETAIRIS Education 
and Access Program (LEAP), by calling 1-866-664-LEAP (5327). Only prescribers 
and pharmacies registered with LEAP may prescribe and distribute LETAIRIS. In 
addition, LETAIRIS may be dispensed only to patients who are enrolled in and 
meet all conditions of LEAP [see WARNINGS, Prescribing and Distribution 
Program for LETAiRiS]. 



Gilead Sciences, Inc 



Page 2 of 22 



1 INDICATIONS AND USAGE 



LETAIRIS is indicated for the treatment of pulmonary arterial hypertension 
(WHO Group 1) in patients with WHO class II or III symptoms to improve exercise 
capacity and delay clinical worsening. 

2 DOSAGE AND ADMINISTRATION 

2.1 Adult Dosage 

Initiate treatment at 5 mg once daily with or without food, and consider increasing the 
dose to 10 mg once daily if 5 mg is tolerated. 

Tablets may be administered with or without food. Tablets should not be split, 
crushed, or chewed. Doses higher than 10 mg once daily have not been studied in 
patients with pulmonary arterial hypertension (PAH). Liver function tests should be 
measured prior to initiation and during treatment with LETAIRIS [see Warnings and 
Precautions (5.1)], 

2.2 Women of Childbearing Potential 

Treat women of childbearing potential only after a negative pregnancy test and treat 
only women who are using two reliable methods of contraception unless the patient has 
had a tubal sterilization or a Copper T 380A lUD or LNg 20 lUD inserted. In those 
cases, no other contraception is needed. Pregnancy tests should be obtained monthly 
in women of childbearing potential taking LETAIRIS [see Contraindications (4. 1)]. 

2.3 Pre-existing Hepatic Impairment 

LETAIRIS is not recommended in patients with moderate or severe hepatic 
impairment [see Special Populations (8, 7)]. Use caution in patients with mild hepatic 
impairment. 

3 DOSAGE FORMS AND STRENGTHS 

LETAIRIS is available as 5 mg and 10 mg film-coated, unscored tablets. 

4 CONTRAINDICATIONS 

4.1 Pregnancy Category X 

LETAIRIS may cause fetal harm when administered to a pregnant woman. 
Ambrisentan was teratogenic at oral doses of >15 mg/kg/day in rats and >7 mg/kg/day 
in rabbits; it was not studied at lower doses. In both species, there were abnormalities 
of the lower jaw and hard and soft palate, malformation of the heart and great vessels, 
and failure of formation of the thymus and thyroid. Teratogenicity is a class effect of 
endothelin receptor antagonists. There are no data on the use of LETAIRIS in pregnant 
women. 

LETAIRIS is contraindicated in women who are or may become pregnant. If this drug 
is used during pregnancy, or if the patient becomes pregnant while taking this drug, the 
patient should be apprised of the potential hazard to a fetus. Pregnancy must be 
excluded before the initiation of treatment with LETAIRIS and prevented thereafter by 
the use of two reliable methods of contraception [see Dosage and Administration (2,2)1 
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5 WARNINGS AND PRECAUTIONS 

5.1 Potential Liver Injury (see BOXED WARNING) 

Treatment with endothelin receptor antagonists has been associated with 
dose-dependent liver injury manifested primarily by elevation of serum 
aminotransferases (ALT or AST), but sometimes accompanied by abnormal liver 
function (elevated bilirubin). The combination of aminotransferases greater than 
3-times the upper limit of normal (>3 x ULN) and total bilirubin >2 x ULN is a marker for 
potentially serious hepatic injury. 

Liver function tests were closely monitored in all clinical studies with LETAIRIS. For 
all LETAIRIS-treated patients (N=483), the 12-week incidence of aminotransferases 
>3 X ULN was 0.8% and >8 x ULN was 0.2%. For placebo-treated patients, the 
12-week incidence of aminotransferases >3 x ULN was 2.3% and >8 x ULN was 0.0%. 
The 1-year rate of aminotransferase elevations >3 x ULN with LETAIRIS was 2.8% and 
>8 X ULN was 0.5%. One case of aminotransferase elevations >3 x ULN has been 
accompanied by bilirubin elevations >2 x ULN. 

Liver chemistries must be measured prior to initiation of LETAIRIS and at least every 
month thereafter. If there are aminotransferase elevations >3 x ULN and <5 x ULN, 
they should be re-measured. If the confirmed level is >3 x ULN and <5 x ULN, reduce 
the daily dose or interrupt treatment and continue to monitor every two weeks until the 
levels are <3 x ULN. If there are aminotransferase elevations >5 x ULN and <8 x ULN, 
LETAIRIS should be discontinued and monitoring should continue until the levels are 
<3 X ULN. LETAIRIS can then be re-initiated with more frequent measurement of 
aminotransferase levels. If there are aminotransferase elevations >8 x ULN, treatment 
should be stopped and re-initiation should not be considered. 

LETAIRIS is not recommended in patients with elevated aminotransferases 
(>3 X ULN) at baseline because monitoring liver injury may be more difficult. If 
aminotransferase elevations are accompanied by clinical symptoms of liver injury (such 
as anorexia, nausea, vomiting, fever, malaise, fatigue, right upper quadrant abdominal 
discomfort, itching, or jaundice) or increases in bilirubin >2 x ULN, LETAIRIS treatment 
should be stopped. There is no experience with the re-introduction of LETAIRIS in 
these circumstances. 

5.2 Hematological Changes 

Decreases in hemoglobin concentration and hematocrit have followed administration 
of other endothelin receptor antagonists and were observed in clinical studies with 
LETAIRIS. These decreases were observed within the first few weeks of treatment with 
LETAIRIS, and stabilized thereafter. The mean decrease in hemoglobin from baseline 
to end of treatment for those patients receiving LETAIRIS in the 12-week 
placebo-controlled studies was 0.8 g/dL. 

Marked decreases in hemoglobin (>15% decrease from baseline resulting in a value 
below the lower limit of normal) were observed in 7% of all patients receiving LETAIRIS 
(and 10% of patients receiving 10 mg) compared to 4% of patients receiving placebo. 
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The cause of the decrease in hemoglobin is unknown, but it does not appear to result 
from hemorrhage or hemolysis. 

Hemoglobin must be measured prior to initiation of LETAIRIS and should be 
measured at one month and periodically thereafter. If a clinically significant decrease in 
hemoglobin is observed and other causes have been excluded, discontinuation of 
treatment should be considered. 

5.3 Peripheral Edema 

Peripheral edema is a known class effect of endothelin receptor antagonists, and is 
also a clinical consequence of PAH and worsening PAH. In the placebo-controlled 
studies, there was an increased incidence of peripheral edema in patients treated with 
doses of 5 or 10 mg LETAIRIS compared to placebo [see Adverse Reactions (6)]. Most 
edema was mild to moderate in severity. If clinically significant peripheral edema 
develops, with or without associated weight gain, further evaluation should be 
undertaken to determine the cause, such as heart failure, and the possible need for 
specific treatment. 

5.4 Co-administration of LETAIRIS and Cyclosporine A 

Cyclosporine is a strong inhibitor of P-glycoprotein (P-gp), Organic Anion Transport 
Protein (OATP), and CYP3A4. In vitro data indicate ambrisentan is a substrate of P-gp, 
OATP and CYP3A. Therefore, use caution when LETAIRIS is co-administered with 
cyclosporine A because cyclosporine A may cause increased exposure to LETAIRIS 
[see Drug Interactions (7)]. 

5.5 Co-administration of LETAIRIS and Strong CYP3A and 2C19 Inhibitors 

Use caution when LETAIRIS is co-administered with strong CYP3A-inhibitors (e.g., 
ketoconazole) and CYP2C19-inhibitors (e.g., omeprazole) [see Drug Interactions (7)], 

5.6 Prescribing and Distribution Program for LETAIRIS 

Because of the risks of liver injury and birth defects, LETAIRIS is available only 
through a special restricted distribution program called the LETAIRIS Education and 
Access Program (LEAP). Only prescribers and pharmacies registered with LEAP may 
prescribe and distribute LETAIRIS. In addition, LETAIRIS may be dispensed only to 
patients who are enrolled in and meet all conditions of LEAP. 

To enroll in LEAP, prescribers must complete the LEAP Prescriber Enrollment and 
Agreement Form indicating agreement to (see LEAP Prescriber Enrollment and 
Agreement Form for full prescribing physician agreement): 

• Read the Prescribing Information (PI) and Medication Guide for LETAIRIS 

• Enroll all patients in LEAP and re-enroll patients after the first 6 months of treatment 
and annually thereafter 

• Review the LETAIRIS Medication Guide and patient education brochure(s) with 
every patient 
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• Educate patients on the risks of LETAIRIS. including the risks of hepatotoxicity and 
teratogenicity [see Boxed Warning] 

• Educate and counsel women of childbearing potential to use two different forms of 
contraception including at least one primary form during LETAIRIS treatment and for 
one month following treatment discontinuation. If the patient has had a tubal 
sterilization or a Copper T 380A lUD or LNg 20 lUD inserted, no additional 
contraception is needed [see Boxed Warning, Contraindication (4,1)]. 

Primary forms of contraception include tubal sterilization, hormonal (combination oral 
contraceptives, transdermal patch, injectables, implantables, or vaginal ring), lUD, 
and a partner's vasectomy. A Copper T 380A lUD or LNg 20 lUD can be used 
alone, i.e. without a secondary form of contraception, as can tubal sterilization. 

Secondary forms of contraception include barrier contraceptives such as latex 
condoms, diaphragms, and cervical caps. 

• Order and review liver function tests (including aminotransferases and bilirubin) prior 
to initiation of LETAIRIS treatment and monthly during treatment 

• For women of childbearing potential, order and review a pregnancy test prior to 
initiation of LETAIRIS treatment and monthly during treatment 

• Counsel patients who fail to comply with the program requirements 

• Notify LEAP of any adverse events, including liver injury, or if any patient becomes 
pregnant during LETAIRIS treatment 

6 ADVERSE REACTIONS 

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared to 
rates in the clinical trials of another drug and may not reflect the rates observed in 
practice. 

Safety data for LETAIRIS were obtained from two 12-week, placebo-controlled 
studies in patients with PAH (ARIES-1 and ARIES-2) and four nonplacebo-cohtrolled 
studies in 483 patients with PAH who were treated with doses of 1, 2.5, 5, or 10 mg 
once daily. The exposure to LETAIRIS in these studies ranged from 1 day to 4 years 
(N=418 for at least 6 months and N=343 for at least 1 year). 

In ARIES-1 and ARIES-2, a total of 261 patients received LETAIRIS at doses of 2.5, 
5, or 10 mg once daily and 132 patients received placebo. The adverse events that 
occurred in >3% of the patients receiving LETAIRIS and were more frequent on 
LETAIRIS than placebo are shown in Table 1 . 
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Table 1 Adverse Events in >3% of PAH Patients Receiving LETAIRIS and More 

Frequent than Placebo 





Placebo 




LETAIRIS 








(N=261) 


Auverse event 


n {%) 


n(%) 


Plof^Ahn_oHitiotArl ICBLX 
r IdUcUtl'dUJUolcU \/0} 


Peripheral edema 


14 (11) 


AC i A "7\ 

45 (17) 




D 


Nasal congestion 


2 (2) 


15(6) 




A 
H 


Sinusitis 


0 (0) 


8(3) 




Q 

O 


Flushing 


1 (1) 


10(4) 




3 


Palpitations 


3 (2) 


12(5) 




3 


Nasopharyngitis 


1 (1) 


9(3) 




2 


Abdominal pain 


1 (1) 


8(3) 




2 


Constipation 


2(2) 


10(4) 




2 


Dyspnea 


4(3) 


11 (4) 




1 


Headache 


18(14) 


38(15) 




1 



Note: This table includes all adverse events >3% incidence in the combined LETAIRIS treatment group and more 
frequent than in the placebo group, with a difference of >1% between the LETAIRIS and placebo groups. 



Most adverse drug reactions were mild to moderate and only nasal congestion was 
dose-dependent. Fewer patients receiving LETAIRIS had adverse events related to 
liver function tests compared to placebo. 

Few notable differences in the incidence of adverse drug reactions were observed for 
patients by age or sex. Peripheral edema was similar in younger patients (<65 years) 
receiving LETAIRIS (14%; 29/205) or placebo (13%; 13/104), and was greater in elderly 
patients (>65 years) receiving LETAIRIS (29%; 16/56) compared to placebo (4%; 1/28). 
The results of such subgroup analyses must be interpreted cautiously. 

The incidence of treatment discontinuations due to adverse events other than those 
related to pulmonary hypertension during the clinical trials in patients with pulmonary 
arterial hypertension was similar for LETAIRIS (2%; 5/261 patients) and placebo (2%; 
3/132 patients). The incidence of patients with serious adverse events other than those 
related to pulmonary hypertension during the clinical trials in patients with pulmonary 
arterial hypertension was similar for placebo (7%; 9/132 patients) and for LETAIRIS 
(5%; 13/261 patients). 

7 DRUG INTERACTIONS 

Studies with human liver tissue indicate that ambrisentan is metabolized by CYP3A4, 
CYP2C19, and uridine 5'-diphosphate glucuronosyltransferases (UGTs) 1A9S, 2B7S, 
and 1 A3S. In vitro studies suggest that ambrisentan is a substrate of Organic Anion 
Transport Protein (OATP). In vitro studies show ambrisentan is a substrate but not an 
inhibitor of P-gp. 
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The drug interaction potential of ambrisentan is not well characterized because 
in vivo drug interaction studies were not conducted with the following types of drugs: 
strong inhibitors of CYP3A4 (atanazavir, clarithromycin, indinavir, itraconazole, 
ketoconazole, nefazodone, nelfinavir, ritonavir, saquinavir, telithromycin), and CYP2C19 
(omeprazole), strong inducers of CYP3A and 2C19 (rifampin), strong inhibitors of the 
transporters P-gp (cyclosporine A) and OATP (cyclosporine A, rifampin); and inducers 
of CYPs, UGTs and P-gp (rifampin). The impact of co-administration of such drugs on 
ambrisentan exposure is therefore unknown. 

7.1 Cyclosporine A 

Use caution when LETAIRIS is co-administered with cyclosporine A (see Warnings 
and Precautions 5.4). 

7.2 Strong CYP3A or 2C19 Inhibitors 

Use caution when LETAIRIS is co-administered with strong CYPSA-inhibitors (e.g., 
ketoconazole) or CYP2C19-inhibitors (e.g., omeprazole) [see Warnings and 
Precautions (5,5)]. 

7.3 Inducers of P-gp, CYPs, and UGTs 

Use caution when LETAIRIS is co-administered with inducers of P-gp, CYPs, and 
UGTs. 

7.4 Warfarin 

In healthy volunteers receiving warfarin, daily doses of LETAIRIS (10 mg once daily) 
did not have a clinically significant effect on prothrombin time (PT), International 
Normalized Ratio (INR), or the pharmacokinetics of S-warfarin (CYP2C9 substrate) or 
R-warfarin (CYP3A4 substrate). 

In patients with PAH receiving warfarin-type anticoagulants, concomitant 
administration of LETAIRIS did not result in a clinically relevant change in PT, INR or 
anticoagulant dose. Therefore, no dose-adjustments for warfarin or LETAIRIS are 
required when co-administered. 

7.5 Sildenafil 

In healthy volunteers receiving a single dose of sildenafil (20 mg), daily doses of 
LETAIRIS (10 mg once daily) did not have a clinically relevant effect on the 
pharmacokinetics of sildenafil or the active metabolite, n-desmethyl sildenafil. Similarly, 
daily doses of sildenafil (20 mg tid) did not have a clinically relevant effect on the 
pharmacokinetics of a single dose of LETAIRIS (10 mg). Therefore, no 
dose-adjustments for sildenafil or LETAIRIS are required when co-administered. 

8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

Pregnancy Category X [see Contraindications (4,1)]. 
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8.3 Nursing Mothers 

It is not known whether ambrisentan is excreted in human milk. Breastfeeding while 
receiving LETAIRIS is not recommended. A preclinical study in rats has shown 
decreased survival of newborn pups (mid and high doses) and effects on testicle size 
and fertility of pups (high dose) following maternal treatment with ambrisentan from late 
gestation through weaning. Doses tested were 17x, 51 x, and 170x (low, mid, high 
dose, respectively) the maximum oral human dose of 10 mg on a mg/mm^ basis. 

8.4 Pediatric Use 

Safety and effectiveness of LETAIRIS in pediatric patients have not been 
established. 

8.5 Geriatric Use 

In the two placebo-controlled clinical studies of LETAIRIS, 21% of patients were >65 
years old and 5% were >75 years old. The elderly (age >65 years) showed less 
improvement in walk distances with LETAIRIS than younger patients did, but the results 
of such subgroup analyses must be interpreted cautiously. Peripheral edema was more 
common in the elderly than in younger patients. 

8.6 Renal Impairment 

The impact of renal impairment on the pharmacokinetics of ambrisentan has been 
examined using a population pharmacokinetic approach in PAH patients with creatinine 
clearances ranging between 20 and 150 mL/min. There was no significant impact of 
mild or moderate renal impairment on exposure to ambrisentan [see Clinical 
Pharmacology (12.3)], Dose adjustment of LETAIRIS in patients with mild or moderate 
renal impairment is therefore not required. There is no information on the exposure to 
ambrisentan in patients with severe renal impairment. 

The impact of hemodialysis on the disposition of ambrisentan has not been 
investigated. 

8.7 Hepatic Impairment 

The influence of pre-existing hepatic impairment on the pharmacokinetics of 
ambrisentan has not been evaluated. Because there is in vitro and in vivo evidence of 
significant metabolic and biliary contribution to the elimination of ambrisentan, hepatic 
impairment would be expected to have significant effects on the pharmacokinetics of 
ambrisentan [see Clinical Pharmacology (12,3)], LETAIRIS is not recommended in 
patients with moderate or severe hepatic impairment. Use caution when administering 
LETAIRIS to patients with mild pre-existing impaired liver function who may require 
reduced doses of LETAIRIS [see Dosage and Administration (2,3)]. 

10 OVERDOSAGE 

There is no experience with overdosage of LETAIRIS. The highest single dose of 
LETAIRIS administered to healthy volunteers was 100 mg and the highest daily dose 
administered to patients with PAH was 10 mg once daily. Massive overdosage could 
potentially result in hypotension that may require intervention. 
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11 DESCRIPTION 



LETAIRIS is the brand name for ambrisentan, an endothelin receptor antagonist that is 
selective for the endothelin type-A (ETa) receptor. The chemical name of ambrisentan is 
(+)-(2S)-2-[(4,6-dimethylpyrimidin-2-yl)oxy]-3-methoxy-3,3-diphenylpropanoic acid. It has 
a molecular formula of C22H22N2O4 and a molecular weight of 378.42. It contains a single 
chirai center determined to be the (S) configuration and has the following structural 
formula; 



Figure 1 Ambrisentan Structural Formula 




Ambrisentan is a white to off-white, crystalline solid. It is a carboxylic acid with a pKa 
of 4.0. Ambrisentan is practically insoluble in water and in aqueous solutions at low pH. 
Solubility increases in aqueous solutions at higher pH. In the solid state ambrisentan is 
very stable, is not hygroscopic, and is not light sensitive. 

LETAIRIS is available as 5 mg and 10 mg film-coated tablets for once-daily oral 
administration. The tablets include the following inactive ingredients: croscarmellose 
sodium, lactose monohydrate, magnesium stearate and microcrystalline cellulose. The 
tablets are film-coated with a coating material containing FD&C Red #40 aluminum lake, 
lecithin, polyethylene glycol, polyvinyl alcohol, talc, and titanium dioxide. Each square, 
pale pink LETAIRIS tablet contains 5 mg of ambrisentan. Each oval, deep pink 
LETAIRIS tablet contains 10 mg of ambrisentan. LETAIRIS tablets are unscored. 

12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

Endothelin-1 (ET-1) is a potent autocrine and paracrine peptide. Two receptor 
subtypes, ETa and ETb, mediate the effects of ET-1 in the vasCular smooth muscle and 
endothelium. The primary actions of ETa are vasoconstriction and cell proliferation, 
while the predominant actions of ETsare vasodilation, antiproliferation, and ET-1 
clearance. 

In patients with PAH, plasma ET-1 concentrations are increased as much as 10-fold 
and correlate with increased mean right atrial pressure and disease severity. ET-1 and 
ET-1 mRNA concentrations are increased as much as 9-fold in the lung tissue of 
patients with PAH, primarily in the endothelium of pulmonary arteries. These findings 
suggest that ET-1 may play a critical role in the pathogenesis and progression of PAH. 
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Ambrisentan is a high affinity (Kj=0.01 1 nM) ETa receptor antagonist with a high 
selectivity for the ETa versus ETb receptor (>4000-fold). The clinical impact of high 
selectivity for ETa is not known. 

12.2 Pharmacodynamics 

Cardiac Electrophysiology 

In a randomized, positive- and placebo-controlled, parallel-group study, healthy 
subjects received either LETAIRIS 10 mg daily followed by a single dose of 40 mg, 
placebo followed by a single dose of moxifloxacin 400 mg, or placebo alone. LETAIRIS 
10 mg daily had no significant effect on the QTc interval. The 40 mg dose of LETAIRIS 
increased mean QTc at tmax by 5 ms with an upper 95% confidence limit of 9 ms. For 
patients receiving LETAIRIS 5-10 mg daily and not taking metabolic inhibitors, no 
significant QT prolongation is expected. 

12.3 Pliarmacokinetics 

The absolute bioavailability of ambrisentan is not known. Ambrisentan is rapidly 
absorbed with peak concentrations occurring approximately 2 hours after oral 
administration in healthy subjects and PAH patients. Food does not affect its 
bioavailability. In vitro studies indicate that ambrisentan is a substrate of P-gp. 
Ambrisentan is highly bound to plasma proteins (99%). The elimination of ambrisentan 
is predominantly by non-renal pathways, but the relative contributions of metabolism 
and biliary elimination have not been well characterized. Based on in vitro data, 
interactions with strong inhibitors of P glycoprotein (P-gp), the Organic Anion Transport 
Protein (OATP), CYP3A4, CYP2C19, and uridine 5' diphosphate 
glucuronosyltransferases (UGTs) are possible [see Drug Interactions (7)]. The mean 
oral clearance of ambrisentan is 38 mL/min and 19 mL/min in healthy subjects and in 
PAH patients, respectively. Although ambrisentan has a 15-hour terminal half-life, the 
mean trough concentration of ambrisentan at steady-state is about 15% of the mean 
peak concentration and the accumulation factor is about 1.2 after long-term daily 
dosing, indicating that the effective half-life of ambrisentan is about 9 hours. 

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Oral carcinogenicity studies of up to two years duration were conducted at starting 
doses of 10, 30, and 60 mg/kg/day in rats (8 to 48 times the maximum recommended 
human dose [MRHD] on a mg/m^ basis) and at 50, 150 and 250 mg/kg/day in mice (28 
to 140 times the MRHD). In the rat study, the high and mid-dose male and female 
groups had their doses lowered to 40 and 20 mg/kg/day, respectively, in week 51 
because of effects on survival. The high dose males and females were taken off drug 
completely in weeks 69 and 93, respectively. The only evidence of ambrisentan-related 
carcinogenicity was a positive trend in male rats, for the combined incidence of benign 
basal cell tumor and basal cell carcinoma of skin/subcutis in the mid-dose group 
(high-dose group excluded from analysis), and the occurrence of mammary 
fibroadenomas in males in the high-dose group. In the mouse study, high dose male 
and female groups had their doses lowered to 150 mg/kg/day in week 39 and were 
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taken off drug completely in week 96 (males) or week 76 (females). In mice, 
ambrisentan was not associated with excess tumors in any dosed group. 

Positive findings of clastogenicity were detected, at drug concentrations producing 
moderate to high toxicity, in the chromosome aberration assay in cultured human 
lymphocytes. There was no evidence for genetic toxicity of ambrisentan when tested in 
vitro in bacteria (Ames test) or in vivo in rats (micronucleus assay, unscheduled DNA 
synthesis assay). 

The development of testicular tubular atrophy and impaired fertility has been linked to 
the chronic administration of endothelin receptor antagonists in rodents. Testicular 
tubular degeneration was observed in rats treated with ambrisentan for two years at 
doses >10 mg/kg/day (8-fold MRHD). Increased incidences of testicular findings were 
also observed in mice treated for two years at doses >50 mg/kg/day (28-fold MRHD). 
Effects on sperm count, sperm morphology, mating performance and fertility were 
observed in fertility studies in which male rats were treated with ambrisentan at oral 
doses of 300 mg/kg/day (236-fold MRHD). At doses of >10 mg/kg/day, observations of 
testicular histopathology in the absence of fertility and sperm effects were also present. 
There are insufficient data on the effects of ambrisentan or other endothelin receptor 
antagonists on testicular function in man. 

14 CLINICAL STUDIES 

14.1 Pulmonary Arterial Hypertension (PAH) 

Two 12-week, randomized, double-blind, placebo-controlled, multicenter studies were 
conducted in 393 patients with PAH (WHO Group 1). The two studies were identical in 
design except for the doses of LETAIRIS and the geographic region of the 
investigational sites. ARIES-1 compared once-daily doses of 5 mg and 10 mg 
LETAIRIS to placebo, while ARIES-2 compared once-daily doses of 2.5 mg and 5 mg 
LETAIRIS to placebo. In both studies, LETAIRIS or placebo was added to current 
therapy, which could have included a combination of anticoagulants, diuretics, calcium 
channel blockers, or digoxin, but not epoprostenol, treprostinil, iloprost, bosentan, or 
sildenafil. The primary study endpoint was 6-minute walk distance. In addition, clinical 
worsening, WHO functional class, dyspnea, and SF-36® Health Survey were assessed. 

Patients had idiopathic PAH (64%) or PAH associated with connective tissue disease 
(32%), HIV infection (3%), or anorexigen use (1%). There were no patients with PAH 
associated with congenital heart disease. 

Patients had WHO functional class I (2%), II (38%), III (55%), or IV (5%) symptoms at 
baseline. The mean age of patients was 50 years, 79% of patients were female, and 
77% were Caucasian. 

Submaximal Exercise Capacity 

Results of the 6-minute walk distance at 12 weeks for the ARIES-1 and ARIES-2 
studies are shown in Table 2 and Figure 2. 
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Table 2 Changes from Baseline in 6-Minute Walk Distance (meters) 







ARIES-1 






ARIES-2 






Placebo 
(N=67) 


5mg 
(N=67) 


10 mg 
(N=67) 


Placebo 
(N=65) 


2.5 mg 
(N=64) 


5 mg 
(N=63) 


Baseline 


342 ±73 


340±77 


342 ±78 


343 ±86 


347±84 


355 ±84 


Mean change from 
baseline 


-8 ±79 


23 ±83 


44 ±63 


-10 ±94 


22 ±83 


49 ±75 


Placebo-adjusted mean 

channp from basplinp 




31 


51 




32 


59 


Placebo-adjusted median 
change from baseline 




27 


39 




30 


45 


p-valuet 




0.008 


<0.001 




0.022 


<0.001 



Mean ± standard deviation 

t p-values are Wilcoxon rank sum test comparisons of LETAIRIS to placebo at Week 12 stratified by idiopathic PAH 
and non-idiopathic PAH patients 
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Figure 2 



Mean Change in 6-minute Walk Distance 




-30 J 

Baseline Week 4 Week 8 Week 12 




-30 J 

Baseline Week 4 Week 8 Week 12 



Mean change from baseline in 6-minute walk distance in the placebo and LETAIRIS groups 
Values are expressed as mean ± standard error of the mean. 

In both studies, treatment with LETAIRIS resulted in a significant improvement in 
6-minute walk distance for each dose of LETAIRIS and the improvements increased 
with dose. An increase in 6-minute walk distance was observed after 4 weeks of 
treatment with LETAIRIS, with a dose-response observed after 12 weeks of treatment. 
Improvements in walk distance with LETAIRIS were smaller for elderly patients 
(age >65) than younger patients and for patients with secondary PAH than for patients 
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with idiopathic PAH. The results of such subgroup analyses must be interpreted 
cautiously. 

The effects of LETAIRIS on walk distances at trough drug levels are not known. 
Because only once daily dosing was studied in the clinical trials, the efficacy and safety 
of nnore frequent dosing regimens for LETAIRIS are not known. If exercise capacity is 
not sustained throughout the day in a patient, consider other PAH treatments that have 
been studied with more frequent dosing regimens. 

Clinical Worsening 

Time to clinical worsening of PAH was defined as the first occurrence of death, lung 
transplantation, hospitalization for PAH, atrial septostomy, study withdrawal due to the 
addition of other PAH therapeutic agents or study withdrawal due to early escape. Early 
escape was defined as meeting two or more of the following criteria: a 20% decrease in 
the 6-minute walk distance; an increase in WHO functional class; worsening right 
ventricular failure; rapidly progressing cardiogenic, hepatic, or renal failure; or refractory 
systolic hypotension. The clinical worsening events during the 12-week treatment 
period of the LETAIRIS clinical trials are shown in Table 3 and Figure 3. 



Table 3 Time to Clinical Worsening 





ARIES-1 

Placebo LETAIRIS 
(N=67) (N=134) 


ARIES-2 

Placebo LETAIRIS 
(N=65) {N=127) 


Clinical worsening, no. (%) 
Hazard ratio 

p-value, Fisher exact test 
p-value, Log-rank test 


7(10%) 4(3%) 

0.28 
0.044 
0.030 


1 3 (22%) 8 (6%) 

0.30 
0.006 
0.005 



Intention-to-treat population 

Note: Patients may have had more than one reason for clinical worsening. 
Nominal p-values 



Gilead Sciences, Inc 



Page 1 5 of 22 



There was a significant delay in the time to clinical worsening for patients receiving 
LETAIRIS compared to placebo. Results in subgroups such as the elderly were also 
favorable. 



Figure 3 Time to Clinical Worsening 
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14.2 Long-term Treatment of PAH 

The long-term follow-up of the patients who were treated with LETAIRIS in the two 
pivotal studies and their open-label extension (N=383) shows that 95% were still alive at 
one year and 94% were still receiving LETAIRIS monotherapy. These uncontrolled 
observations do not allow comparison with a group not given LETAIRIS and cannot be 
used to determine the long-term effect of LETAIRIS. 

14.3 Use in Patients with Prior Endothelin Receptor Antagonist (ERA) Related 
Liver Function Abnormalities 

In an uncontrolled, open-label study, 36 patients who had previously discontinued 
endothelin receptor antagonists (ERAs: bosentan, an investigational drug, or both) due to 
aminotransferase elevations >3 x upper limit of normal (ULN) were treated with LETAIRIS. 
Prior elevations were predominantly moderate, with 64% of the ALT elevations <5 x ULN, 
but 9 patients had elevations >8 x ULN. Eight patients had been re-challenged with 
bosentan and/or the investigational ERA and all eight had a recurrence of aminotransferase 
abnormalities that required discontinuation of ERA therapy. All patients had to have normal 
aminotransferase levels on entry to this study. Twenty-five of the 36 patients were also 
receiving prostanoid and/or phosphodiesterase type 5 (PDE5) inhibitor therapy. Two 
patients discontinued early (including one of the patients with a prior 8 x ULN elevation). Of 
the remaining 34 patients, one patient experienced a mild aminotransferase elevation at 12 
weeks on LETAIRIS 5 mg that resolved with decreasing the dosage to 2.5 mg, and that did 
not recur with later escalations to 10 mg. With a median follow-up of 13 months and with 
50% of patients increasing the dose of LETAIRIS to 10 mg, no patients were discontinued 
for aminotransferase elevations. While the uncontrolled study design does not provide 
information about what would have occurred with re-administration of previously used 
ERAs or show that LETAIRIS led to fewer aminotransferase elevations than would have 
been seen with those drugs, the study indicates that LETAIRIS may be tried in patients who 
have experienced asymptomatic aminotransferase elevations on other ERAs after 
aminotransferase levels have returned to normal. 

16 HOW SUPPLIED/STORAGE AND HANDLING 

Because of the risk of liver injury and birth defects, LETAIRIS may be prescribed only 
through the LETAIRIS Education and Access Program (LEAP) by calling 
1 -866-664-LEAP (5327) or by logging on to www.letairis.com . Adverse events can also 
be reported directly via this number. 
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LETAIRIS film-coated, unscored tablets are supplied as follows: 



Packaae Confiauration 


Tablet Strenath 


NDC No 


Description of Tablet; 

Debossed on Tahlpt' 

Size 


30 count blister 


5 mg 


61958-0801-2 


Square convex, pale pink; 

"5" on side 1 and 
"GSr on side 2 

6.6 mm Square 


30 count blister 


10 mg 


61958-0802-2 


Oval convex; deep pink; 

"10" on side 1 and 
"GSr on side 2; 

9.8 mm x 4.9 mm Oval 



R only 



Store at 25 X (77 T); excursions permitted to 15-30 X (59-86 °F) [see USP 
controlled room temperature]. Store LETAIRIS in its original packaging. 

17 PATIENT COUNSELING INFORMATION 

As a part of patient counseling, doctors must review the LETAIRIS Medication Guide 
with every patient [see FDA-Approved Medication Guide (17.5)], 

17.1 Importance of Preventing Pregnancy 

Patients should be advised that LETAIRIS may cause fetal harm. LETAIRIS 
treatment should only be initiated in women of childbearing potential following a 
negative pregnancy test. Women of childbearing potential should be informed of the 
importance of monthly pregnancy tests and the need to use two different forms of 
contraception including at least one primary form simultaneously during LETAIRIS 
treatment and for one month following treatment discontinuation. Primary forms of 
contraception other than tubal sterilization include hormonal (combination oral 
contraceptives, transdermal patch, injectables, implantables, or vaginal ring), lUD, and a 
partner's vasectomy. A Copper T 380A lUD or LNg 20 lUD can be used alone, i.e. 
without a secondary form of contraception, as can tubal sterilization. Patients should be 
instructed to immediately contact their physician if they suspect they may be pregnant 
[see Prescribing and Distribution Program for LETAIRIS (5,5)]. 

17.2 Adverse Liver Effects 

Patients should be advised of the importance of monthly liver function testing and 
instructed to immediately report any symptoms of potential liver injury (such as 
anorexia, nausea, vomiting, fever, malaise, fatigue, right upper quadrant abdominal 
discomfort, jaundice, dark urine or itching) to their physician. 

17.3 Hematological Change 

Patients should be advised of the importance of hemoglobin testing. 
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17.4 Administration 

Patients should be advised not to split, crush, or chew tablets. 

17.5 FDA-Approved IVIedication Guide 

*Sections or subsections omitted from the full prescribing information are not listed. 
Gilead Sciences, Inc., Foster City, CA 94404 
June 2007 

LETAIRIS and the Gilead logo are trademarks of Gilead Sciences, Inc. Other brands 
noted herein are the property of their respective owners. 

©2007 Gilead Sciences, Inc. 

GS22-081-000 
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Medication Guide 
LETAIRIS™ (le-TAIR-is) 
Tablets 

(ambrisentan) 

Read this Medication Guide before you start taking LETAIRIS and each time you get a refill. There may 
be new information. This Medication Guide does not take the place of talking with your doctor about your 
medical condition or your treatment. 

What is the most important Information I should Icnow about LETAIRIS? 

• Possible liver injury. 

LETAIRIS can cause liver injury. You must have a blood test to check your liver function before you 
start LETAIRIS and each month after that Your doctor will order these blood tests. (See "What are 
the possible side effects of LETAIRIS?" for information about the signs of liver problems.) Tell your 
doctor if you have had moderate or severe liver problems, including liver problems while 
taking other medicines. 

• Serious birth defects. 

LETAIRIS can cause serious birth defects if taken during pregnancy. Women must not be 
pregnant when they start taking LETAIRIS or become pregnant during treatment. Women who 
are able to get pregnant must have a negative pregnancy test before beginning treatment with 
LETAIRIS and each month during treatment. Your doctor will decide when to do the test, depending 
on your menstrual cycle. 

Women who are able to get pregnant must use two different reliable forms of birth control at 
the same time, during LETAIRIS treatment and for one month after stopping LETAIRIS. Talk 
with your doctor or gynecologist (a doctor who specializes in female reproduction) to find out about 
how to prevent pregnancy. Do not have unprotected sex. Tell your doctor right away if you 
miss a menstrual period or think you may be pregnant. 



LETAIRIS is available only through a restricted program called the LETAIRIS Education and Access 
Program (LEAP). To receive LETAIRIS, you must talk to your doctor, understand the benefits and risks of 
LETAIRIS, and agree to all of the instructions in the LEAP program. 

What is LETAIRIS? 

LETAIRIS is a prescription medicine to treat pulmonary arterial hypertension (PAH), which is high blood 
pressure in the arteries of your lungs. 

LETAIRIS can improve your ability to exercise and it can help slow down the worsening of your physical 
condition and symptoms. 

Who should not take LETAIRIS? 

Do not take LETAIRIS if: 

• you are pregnant, plan to become pregnant, or become pregnant during treatment with 
LETAIRIS. LETAIRIS can cause serious birth defects. (See "What is the most important 
information I should know about LETAIRIS?") Serious birth defects from LETAIRIS happen eariy in 
pregnancy. 

• your blood tests show possible liver injury. 

Tell your doctor about all your medical conditions and all the medicines you take including 
prescription and nonprescription medicines. LETAIRIS and other medicines may affect each other 
causing side effects. Do not start any new medicines until you check with your doctor. 

LETAIRIS has not been studied in children. 
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How should I take LETAIRIS7 



LETAIRIS will be mailed to you by a specialty pharmacy. Your doctor will give you complete details. 

• Take LETAIRIS exactly as your doctor tells you. Do not stop taking LETAIRIS unless 
your doctor tells you. 

• You can take LETAIRIS with or without food. 

• Do not split, crush or chew LETAIRIS tablets. 

• It will be easier to remember to take LETAIRIS if you take it at the same time each day. 

• If you take more than your regular dose of LETAIRIS, call your doctor right away. 

• If you miss a dose, take it as soon as you remember that day. Take your next dose at the regular 
time. Do not take two doses at the same time to make up for a missed dose. 

• During treatment your doctor will test your blood for signs of side effects to your liver and red blood cells. 

What should I avoid while taking LETAIRIS? 

• Do not get pregnant while taking LETAIRIS. (See the serious birth defects section of "What is the 
most important information I should know about LETAIRIS?") If you miss a menstrual period, or think 
you might be pregnant, call your doctor right away. 

• Breastfeeding is not recommended while taking LETAIRIS. It is not known if LETAIRIS can pass 
through your milk and harm your baby. 

What are the possible side effects of LETAIRIS? 

Serious side effects of LETAIRIS include: 

• Possible liver injury. (See "What is the most important information I should know about 
LETAIRIS?") Call your doctor right away if you have any of these symptoms of liver problems: loss of 
appetite, nausea, vomiting, fever, unusual tiredness, right upper stomach pain, yellowing of the skin 
or the whites of your eyes (jaundice), dark urine, or itching. 

• Serious birth defects. (See "What is the most important information I should know about 
LETAIRIS?") 

• Low sperm count. LETAIRIS can lower sperm count in animals. If this happens in men, they may 
lose the ability to father children. Talk with your doctor if you have any questions or concerns. 

The most common side effects of LETAIRIS are: 

• Lowering of red blood cell count 

• Swelling of legs and ankles (edema) 

• Stuffy nose (nasal congestion) 

• Inflamed nasal passages (sinusitis) 

• Hot flashes or getting red in the face (flushing) 

• Feeling your heart beat (palpitations) 

• Red and sore throat and nose 

• Stomach pain 

• Constipation 

• Shortness of breath 

• Headache 

How should I store LETAIRIS? 

Store LETAIRIS at less than 86 °F (30 °C), in the package it comes in. 

General information about LETAIRIS 

Medicines are sometimes prescribed for purposes other than those listed in a Medication Guide. If you 
have any concerns or questions about LETAIRIS, ask your doctor or other healthcare provider. This 
Medication Guide is only a summary of some important information about LETAIRIS. Your doctor can 
give you information about LETAIRIS that was written for healthcare professionals. Do not use LETAIRIS 
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for any condition other than that for which it was prescribed. Do not share LETAIRIS with other people. It 
may harm them. 

Call 1-866-664-LEAP (5327) or visit www.letairis.com or www.gilead.com for more information. 

What are the ingredients in LETAIRIS? 

Active ingredient: ambrisentan 

Inactive Ingredients: croscamrieilose sodium, lactose monohydrate, magnesium stearate and 
microcrystalline cellulose. The tablets are film-coated with a coating material containing FD&C Red #40 
aluminum lake, lecithin, polyethylene glycol, polyvinyl alcohol, talc, and titanium dioxide. 

This medication guide has been approved by the U.S. Food and Drug Administration. 

Gilead Sciences, Inc., Foster City, CA 94404 

June 2007 

LETAIRIS and the Gilead logo are trademarks of Gilead Sciences. Inc. Other brands noted herein are 
the property of their respective owners. 

©2007 Gilead Sciences, Inc. 

GS22-081-000 
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[57] ABSTRACT 
3-(Het)arylcaiboxylic add derivatives of the formula I 



I 



N 



R*— Z-C— CM— y 

I I \ 

R5 R N 



where R is fcnnyl, COJR or a radical hydrolyzable to 
COOH and the other substituents have the fc^owing mean- 
ings: 

R^ and R^ are each halogen, alkyl, haloalkyl, alkoxy, 
haloalkoxy or alkyltfaio; 

X is nitrogen or CR^^, where R^^ is hydrogen or, together 
widi R^ forms an alkylene or aUcenylene chain, in each of 
whidi a methylene group is rq>laced by oxygen; 

R^ is phenyl or methyl, each of widdi is unsubstituted or 
substituted or an unsubstituted or substituted five- 
numbered or six-membered heteroaromatic structure 
containing one to three mtrogon atoms or one sulfur or 
oxygen atom; 

R^ is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, 
haloalkyl, alkoxyaU^i, alkylthioalkyl or phenyl; 

R* is Ci-Cg-alkyl, Cj-Cg-alkenyl, Ca-Cfi-alkynyl or C^-C^- 
cyclo-aUcyl, each of which may be mono- or polysubsti- 
tuted; 

Y is sulfur, oxygen en- a single bond; and 
Z is sulfur <x oxygen; 

with the proviso that is not unsubstituted Ci-C4-alkyl 
when R'^ is unsubstituted phenyl, Z is oxygen and simulta- 
neously R^ is methyl hydrogen. 
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3-(H£T) ARYLCARSOXYUC ACID 
DERIVATIVES, THEIR PREPARATION AND 
INTERMEDUTES FOR THEIR 
PREPARATION 

This application has been filed uada 35 USC 371 as a 
national stage ai^licadoo of PCr/EP94/01141, filed Apr. 13, 
1994. 

BACKGROUND OF THE INVENTION 

3-<het)arylcarbaxylic add derivatives of the general for- 
mula I 



I 



N 



R«_Z— C — CH— Y — ^ 
I I N 
R5 R N 



-{ 



where R is fonnyl, CO2H or a radical hydrolyzable to 
COOH, and the other substituents have the following mean- 
ing: 



IS 



20 



25 



35 



is halogen, Ci-C4-alkyl, Cj-C^-haloalkyU C1-C4- 
alkoxy, Ci-C4-haloalk0Ky or Ci-C4-alkyithio; 
X is nittogm or CR^^, where R*^ is hydrogen «*, togedier 
with R^ fonns a 3-menibcrcd Qr4-incinbered aUcylene or 
alkenylene chain, in each of vfbich a methylene group is 
replaced by oxygen; 

is halogen, Ci-C4-alkyl, Ci-C4-haloalkyl, C1-C4- 30 
alkofxy, C|-C4-haloalkoxy or C2-C4-al^lthio or R^ is 
linked to R^^ as stated above to form a 5-membered or 
6-memberod ring; 
R^ is phenyl or nt^thyl wtddx may be substituted by one or 
noore, in particular one to three of the foUowing radicals: 
halogen, nitro, cyano, hydroxy!, mercq>to, amino, C1-C4- 
alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy, C1-C4- 
haloalkoxy, Ci-C4-alkylthio, Ci-C4-alkylamlno, 
di-Ct-C4-alkylamino, Ci-C4-alkylcibon^ or C1-C4- 
alkoxycarbonyi; 

a five-membe^ed <^ six-mcmbered heteroaromatic struc- 
ture which contains one to diree nitrogen atoms and/cr <me 
sulfur or oxygen atom and may carry one or moare of the 
folio wing radicals: halogen, nitro, cyano, hydroxy], 
mcrcapto, amino, Ci-C4-alkyl, Ci-<:!4-haloalkyU Ci-C4- 45 
alkoxy, Ci-C4-haloalkoxy, Ci-C4-alkylthio, C1-C4- 
alkylamino, Ci-C4-dialkylamino, C,-C4-alkylcarbonyU 
Cf-C4'alkoxycaiboiiyl or phenyl; 
R* is hydrogen, Ci-C4-alkyl, Cj-Ce-alkenyl, Cg-Ce- 
alkynyl, Ca-Cg-cycloalkyl, Ci-C4-haloalkyl, C1-C4- so 
alkoxyalk^, Ci-C4-alkylthioaLkyl phenyl; 
R* is Ci-Cs-aliyl, C^-Cfi-aikcnyl, C^-Cg-alkynyl or Cj-Ce- 
cydoalk^. it being possible for these radicals to be mono- 
0€ polysubstituted in each case by: halogen, nitro, cyano, 



Tbt prior art, eg. EP.A347 811, EP-A400 741, EP-A409 
368,EP-A481 5 12, EP-A 5 17 215, Chemical Abstracts, 119, 
No. 139 254e ( 1993), and the pri(7 German qsplication P 4 1 
42 570 (EP-A-548 710), describes similar carboxylic add 
derivatives, induding 3-alkDxy derivatives but not those 
which cany a het(aryl) radical in the 3 position. 



SUMMARY OF THE INVENHON 

Since the berbiddal and/or Inoregulatory action and sdec- 
tivity of the known oosmpounds is not always satisfactoiy, it 
is an object oi the present invention to provide coniqxMjnds 
having better selectivity and/or better biological activity. 

We have found that this object is achieved and that the 
3-(het)aiylcarfoaxylic add derivatives defined at die outset 
have excellent hcrfaiddal and plant growthrregulating prop- 
erties. Furthermore, tiie conqxNinds I have good pharmaco- 
logical efficacy, particulariy in the cardiovascular secux. 

The pD^nratioo of die novd oon^XHinds starts from the 
epoxides IV, which are obtained in a generally known 
manner, as described, for exan[q>le, in J. Mardi, Advanced 
Organic Chonistiy, 2nd ed., 1983, page 862 and page 7S0, 
from the aldehydes or ketones n or the olefins EI: 



R* 



\ 
/ 




R« O 

\ / 
C 

IV 



R« 



\ 
/ 




RJ in 



3-(Het)aiyh 



•-ill* •>. 



ylic add derivatives of the general f or- 
40 mula VI can be prq>aFed by reacting the q)oxide of the 
general formula IV (for exanq>le, with R=ROOR^^ with 
alcohols or thids of die general formula V, where and Z 
have the meanings stated in daim 1. 



IV+R<ZH 



R* 

I 

R6_z_c— CH— OH 

I I 
R3 R 

VI 



For this purpose, compcmiids of the general formula IV 
are heated with an excess of the con^xxinds of the fonmila 

V, for example wifli 12-7, erably 2-5, mdc equivalents, 

Cllc^^OTy, C3^6-all^nylox^^ ^"^^-alkyijyloxy! 55 ^ 50^-200'* C, prcfarably 80^-150** C 

Ci-C4-alkylthio, Ci-C4-haloalkoxy, C1-C4- The reaction can also be carried out in the presence of a 

alkylcarbonyl, Ci-C4-aIkoxycarbonyl, C1-C4- dihiait All solvents which arc inert to die reagents used may 

alkylamino, di-Ci-C4-all^lamino, phenyl or ph^l or be eiiq)loyed for diis purpose. 

pbenoxy whidi is mono- or polysubstituted; for exaii^)le Examples of such solvents or diluents are water, aliphatic, 

mono- to trisubsdtuted, by halogen, nitro, cyano, C1-C4- 60 alicydic and aronoatic hydrocarbons, eadi of which may be 

alkyi, Ci~C4-baIoalkyl, C|-C4-alkoxy, C1-C4- chlorinated, for exaiiq>le hexane, cydohexane, petroleum 

haioalkoxy or Ci-C4-alkylthio; ether, naphtha, benzene, toluene, xylene, methylene 

Y is sulfur or oxygen or a single bond; and diioride, chlorofoon, carbon tetraddOTide, ethylene chloride 

Z is sulfur or oxygen; and triddcrocthylene, edicrs, such as diisqiropyl edicr, 

with the proviso that is not unsubstituted Ci-C4-alk}l 65 dibutyl ether, propylene oxide, dioxane and tetrahydrofiiran, 

when R* is unsubsdtuted phenyl, Z is oxygen and simulta- ketones, for exan^le acetone, methyl ediyl ketone, methyl 

neously R^ is methyl or hydrogen. isopcopyl ketone and methyl isobutyl ketone, nitiiles, such 
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as acetonitiile and proplonitdle, alcohols^ such as methanol, 
ethanol, isopfopanol, butaod and ctfaylene glycol, esters, to 
e^la^^de clfayl acetate and amyl acetate, amides, such as 
dimethylfoaDamidc and dimetfaylacctamide, sulfoxides and 
sulfones, fax example dimethyl sulfoxide and sulfcdane, and 
bases, such as pyridine. 

The reaction is preferably carried out at from 0® C. to &e 
boiling pc^t of the solvent or solvent mixture. 

The presence of a catalyst for tbt reaction may be 
advantageous. Suitable catalysts are strong oiganic and 
inorganic acids and Lewis adds. Exaixq)les of these include 
sulfuric add, hydrochloric add, (riflucroacetic add, bosoii 
tridiloride etfaoate and titaniun](IV) aloc^olates. 

The novd compounds in which Y is oxygen and the 
remaining subsdtuents have the meanings stated under the 
general fonnula I can be prepared, for example, by reacting 
the 3-(het)aryIcaiboxylic add derivatives of Ihc general 20 '^s- 



4 

-continued 



N 



HS 



N 



K 



10 



15 



The reaction is preferably caxiied out in one of the 
abovementioned inert diluoits with the addition of a suitable 
base, ie. a base whidi effects dqprotonation of the intome- 
diate K, at firom room teiiq)erature to the boiling point of the 
solvent 

The bases used may be organic teases, such as tertiary 
amines, for exanqile triethylamine, pyridine, imidazole or 
diazablcydo-undecene, in additicNi to the abovementioned 



fonnula VI in whidi the substituents have the stated mean- 
ings with compounds of the goieral fonnula VII 



N 



VI + R15 



N 



vn 



whae is halogen or R^^-^Oj— and R^*^ may be 
Ci-C4-all^l, C|-C4-haIoalkyl cr i^nyl. The reaction is 
preferably carried out in one of the abovementioned inert 
diluents with the addition of a suitable base, ie. a base which 
effects deprotonation of the intennediate VI, at from room 
tenqkcrature to the boiling point of the solvent 

The bases may be an alkali metal <x alkaline earth metal 
hydride, such as sodium hydride, potassium hydride or 



Con^xxuids of the fcxmula I can also be pr^ured by 
starting from the ccnresponding carboxyHc adds, ie. com- 
pounds of the fonnula I in which R^ is hydroxyl, and first 
converting these in a conventional manner into an activated 
25 form, sudi as a halide, an anhydride or an imidazolide, and 
then reacting diis with a oocrcq>onding hydroxyl compound 
HOR^^. This reaction can be carried out in the conventional 
solvents and often requires the addition of a base, the 
abovementioned bases being suitable. These two steps can 
30 also be simplified, for example, by allowing the carfooxylic 
add to act on the hydroxy con^>ound in ttxt presence of a 
water-eliminating agent, such as a cartx>diimide. 

In addition, oonqtounds of the fcHmuIa I can also be 
prq>ared by starting from the salts of the coarespcMiding 
35 cartKixylic adds, ie. from conqKMmds of the fonnula I in 
Mliidi R is COR^ andR^ is OM, whae M may be an alkaU 
metal cation or one. equivalent of an alkaline earth metal 
cation. These salts can be reacted with many compounds of 
the fonnula R^-A, where A is a conventional nudeofiigic 
40 leaving group* for exan^le halogen, such as chlorine, bro- 
mine or iodine, or aiyl- or alkylsulfonyl wtudi is unsubsti- 
tuted or substituted by halogen, aUcyl or haloalkyl, eg. 
tolumesulfonyl and meth^sulfonyl, or another equivalent 
leaving group. ConqxNmds of the formula R^-A having a 



caldum hydride, a carbonate, sudi as an alkali metal 

carbonate, for C3iai]^le, sodiim cartwnate w pctesi^ ^5 rcicti^ OTtetitocmAai^taio^^ 

on die basis of general tedinical knowledge. The reaction 



carbonate, an alkali metal or alkaUne earth metal t^droxide, 
such as sodium hydroxide or potassium hydroxide, an orga- 
nomctallic c<Hiqx>und, such as butyllithium, or an alkali 
metal amide, such as lithium diisopropylamide. 

The novel conqxwnds in whidi Y is sulfur and the 
remaining substituents have die meanings stated under the 
general fcvmula I can be prepared, for exanq>le, by reacting 
3-<het)aryicart>oxylic acid derivatives of the general fonnula 
Vni, which are obtainable in a known maimer from cooir 
pounds of the general formula VI and in v^iicfa the substitu- 
ents have the abovementioned meanings, with compounds 
of die general fonnula DC where R^, R' and X have the 
meanings stated under the general fonnula I. 

I 

R»— Z— C— CH— OSOiRW + 

I t 
R 

vm 



50 



55 



60 



65 



can be carried out in die conventional solvents and is 
effected advantageously with the addition of a base, die 
abovementioned bases being suitable. 

R in the formula I can be widely varied. For exanq>le, R 
is a group 

o 
II 

C— R» 

where R^ has die following meanings: 

a) hydrogen, 

b) a sucdnylimidoxy group; 

c) a 5-mcnibeved heteroaromatic stnicture ^vlucfa is bonded 
via a nitrogen atom, such as pyrrolyi, pyrazotyl, imida- 
zolyl or triazolyl, and which may cany one or two 
halogen atoms, in particular fluorine or chlorine and/or 
one or two of the following radicals: 

Ci-C4-alkyl, such as methyl, etfa)i, l-propyl, 2-propyl, 
2-methyl-2-prc^yl, 2-methyl-l-propyl, 1 -butyl or 
2-butyl; 
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C|-C4-baloalkyU in particular Ci- or C2-ha]0ailyi, fcr 
exaniple fluorometfayU difluarometfiyl, trifluoromcthyl, 
cblorodifluorometbyl, dichloroflaoromethyl, 
trichloromctbyl, 1-fluoroetbyl, 2-fluoroetbyl, 2^- 
difluoroethyl, 2,2,2-trifluoroetbyl, 2-chloro-2,2- 
difiuoroethyl, 2,2-dichloro-2-fluoroethyl, 22^- 
trifluoroetliyl or peataflucroeAyl; 

C|-C4-haiioalkDxy, in paitiailAr C^- or CVhaloalkoxy, 
such as difluoromethoxy^ trifluoromethoxy, 
chlorodifluoromethoxy, l-fiuoroethoxy^ 
2-fluorocthoxy, 2»2-difluoroetboxy, 1,1,2,2- 
tetrafluoroetboxy, 2^^tri£luoroctfaQxy, 2-cfaloro-14, 
2-tdfluoro^oxy or pentafluoroethoxy, in paiticalar 
triflu(xometboxy; 

Ci-<^4-alkoxy, sucb as metboxy, etfaoxy, propoxy, 

1- metbyletboxy, butoxy, l-inetbylj>ropoxy, 

2- incthylprcpoxy est 1,1-dimethyIetboxy, in paiticuiar 
metboxy, etboxy or l-metbyi^oxy; 

Ci-C4-alkyIthio, sucb a& metbyltbio, etbyitbio, 
propyltbio, 1-metbylctbyitbio, butyltbio, 
l-me^ylpropyltbio, 2-2nctbyl-propyltbio or 1,1- 
dimethyletbyltiiio, in particular metbylduo or etbyitbio; 
d) is fuitiienncse a radical 
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wbcre m is 0 or 1 and and R^ may be identical or different 
and bave the fcUowing meanings: 
hydrogen; 

C^-Cs-alicyl, in particular C|-C4-alkyl as tested above; 

C3-C^-aikenyl, such as 2-propenyl, 2-butenyl, 3-butenyl, as 

1- niethyl-2-propenyl, 2-methyl-2-propenyl, 

2- penteDy], 3-pentenyl, 4-pentenyl, l-niethyl-2- 
butenyl, 2-methyl-3-butenyl, 3-niLetbyl-2-butenyl, 

1- metfayl-3-butenyl, 2-metfayl-3-buteayl, 3-mediyl-3- 
butenyl, l,l-dimethyl-2-propenyl, l,2-dIm^yl-2- 40 
propenyl, l-ediyl-2-iffopcnyl, 2-hcxenyl, 3-bexenyl, 
4-hcxenyl, 5-hacenyL l-methyl-2-pentcnyl, 2-metbyl- 

2- pentenyi 3-inediyl-2-pentenyl, 4-nieth)i-2-pentenyl, 

3- iz2etbyl-3-penteQyl« 4-metbyl-3-pentenyl, 1-mediyl- 

4- pentenyU 2-metbyl-4-pentenyl, 3-methyI-4-pentenyl, 45 
4-metfayl-4-pentenyl, U-dimetbyl-2-butenyl, 1,1- 
diinetbyl-3-butenyl, l,2-di]nethyl-2-butenyl, 1,2- 
diinetbyl-3-butenyl, l,3-dimethyl-2-butenyi, 1,3- 
dimetbyl-3-butenyl, 2,2-dimetbyl-3-butenyl, 23- 
dimethyl-2-butenyl, 23-dhnethyl-3-butenyl, 1-etbyl-Z- so 
butenyl, l-etfayl-3-butenyl, 2-e<fayl-2-butenyi, 2-ediyl- 
3-butenyl, l,l,2-trimethyl-2-propenyl, 1-ethyl-l- 
metbyI-2-prc^nyl or l-cftyl-2-metiliyl-2-fHOpenyl, in 
particular 2-propenyl, 2-butenyl, 3-nu^yi-2-buten^ or 

3- n^tfayl-2-penteDyi; 35 
Cj-Ctf-alkynyl sucb as 2-propynyl, 2-butynyl, 3-butynyl, 

l-methyl-2-propynyl, 2-pentynyl, 3-pentynyl, 

4- pentynyl, l-methyl-3-butyiiyl, 2-]netfayl-3-butynyl, 

1- mfi^l-2*butynyl, l,l-duneti)yl-2-pcopynyl, 1-ethyl- 

2- propynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 60 

5- bexynyl, l-n^yl-2-pentynyl, l-niethyl-2-pentynyl, 
l-n3edtyl-3-pentynyl, l-nirtbyl-4-peotynyL 2-mctliyl- 

3- pcntynyl, 2-mctbyl-4-pentynyl, 3-methyl-4- 
pentynyl, 4-metbyl-2-pentynyl, l,l-diinethyl-2- 
butynyl, l,l-dimcthyl-3-butynyl, l,2-dimetbyl-3- 65 
butynyl, 22-<iimetbyi-3-butynyl, l-ethyl-2-butynyl, 
l-cthyl-3-butynyl, 2-ctfayl-3-butynyl or 1-ctbyl-l- 



nie(byl-2-|Hopynyl, pxeferably 2-propynyi, 2-butynyi 

1- in€tbyi-2^)iropynyl or l-inethyl-2-butyiKyl, in particu- 
lar 2-piopynyl; 

C3-C8-cyclGalkyl, such as cydopropyl, cyclobutyl, 
cydopentyl, cydohexyl or cydohept^, cydooctyl, 
wbcre these aU^i, cydoalkyl, aDooiyl and all^nyl 
groups may each cany one to £ve halogen atoms, in 
particular fluorine or ddorine, and/or oite or two of the 
fdlowing groups: 

Ci-C4-attyl, Ci-C4-aIkoxy, Ci-C4-alkyllhio, C,-C4- 
baloallcDxy as stated above, Cj-Cf-alkenyloxy, C3-Q- 
alkenyltbio, C^-Xllg-alkyoyioxy, or C3-C^alkynyIthio, 
where the aUenyl and all^yl moiedes present in these 
radicals preferably have die abovemeotioned mean- 
ings; 

Ci-C4-alkylcart>onyl, in particular methylcarbonyl, 
ethylcarboayU propylcarbonyl, l-m^bylethylcarfoonyl, 
butylcarbonyl, 1-methylpropylcarbonyl, 

2- metby^opylcarbonyl, 1,1-dimetbyletbylcarfoonyl; 

Ci-C4-allcoxycarbonyl, such as metboxycarbonyU 
ethoxycarbonyl, propoxycarbonyl, 
1-metbyletboxycarbonyl, butoxycarbonyl, 

1- melfay^opoxycart>Qnyl, 2-metfay^3ropoxycarbonyL 
Ifl-dtnoetfayletboxycartionyl; 

C3-<Valkeiiylcarb(»yU Qs-Ce-all^lcaibonyl, Cj-Cg- 
alkenyloxycart>onyl or Cs-Clfi-alkynyloxycarbonyl, 
i^ere the alkenyl and alkynyl radicals are preferably 
defined as stated individually above; 

phenyl, unsubstituted or monosubstituted or 
polysubsdtuted, for example monosubstituted to 
trisubstituted, t)y halogen, nitro, cyano, Ci-C4-alkyl, 
C|-C4-baloa]lcyl, Ci-<:4-alkoKy, Ci-C4-haloaIkoxy or 
Ci-C4-alkyltbio, for example 2-fluorophenyl, 

3- chlQrophenyl, 4-bromopbenyl, 2-methylphenyl, 

3- nitropbenyl, 4-cyanopbenyl, 

2- trifluoromethylphenyl, 3-metboxyphenyl, 

4- trifluoroetfaoxypbenyl, 2-methylthi(^henyl, 2,4- 
dichloropbenyl, 2-metboxy-3-methylpbenyl, 2,4- 
dimetboxypbenyl, 2-nitro-S-cyanopbenyl or 2,6- 
dtfluon^enyl; 

di-C|-C4-alkylamino, in particular dimetbylamino, 
dipropylandno, N-prcqyyl-N-mediylamiiio, N-propyl- 
N-ethylamino, diisopropylamino, N-isopropyl-N- 
metbylamino, N-isopropyl-N-etbylamino or 
N-isopropyl-N-propylamino; 

R^ and R^ are each furthermore phenyl, wbidi may be 
substituted by one more, for exaiiq>lc one to three, of 
the following radicals: halogen, nitro, cyano, C1-C4- 
alkyl, Ci-C4-haloalkyl, C|-C4-alkoxy, Qx-^at 
haloaifcoxy or C|-C4-alkyltbio, as stated in particular 
above; 

or R^ and R^ together form a cyclic, optionally 
substituted, for example Cx-C4-alkyl-sub$tituted, 
C4-C7^^^Ucyi^nc chain whidi may contain a hetcroatom 
sdected from the group consisting of oxygen, sulfur 
and nitrogen, sucb as — (CH2)4 — ♦ — (CHj), — , 
MCH^V- , -<CH^, -<CH^_4>-{CHJ2-., 
--CHj-^— {CH,)3— , — (CHj)j— 0--(CHj)3— , 
-«NH— (CH3)3— , — CHj— NH— (CHj)2— , 
— CH2— CH==CH— CHj— or — CH = CH 
-(CH:^-; 
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e) is furtbemiore a gnxq) 



II 



where kisO, lor2,pisl, 2,3OT4andR'is 

Ci-C4-alkyl, Ci-<:4-haloaIkyU Cy-C^-alkeayl Cj-Ce- 
alkyn^ or unsubsdtuted or substituted phenyl, as stated 
in particular above. 

- r— ^ _jo 
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f) is furtfacmKnc a radical OR^^, where R^° is: 
hydrogen, the catLOi of an alkali metaU such as lidiium, 
sodium or potassium, ex* the cation of an alkaline earth 
metal, such as calcium, magnesium or bariunu car an 
environmentally con^tible organic ammcNuum ion, 
such as tertiary Ci-C4-alkylamnM»uum <x the ammo- 
nium ion; 

Cj-Cs-cydoalkyl as stated above, which may cany one to 
three Ci-C4-al^ groups; 

Ci-Cg-alkyl, in particular methyl, ethyl, propyl, 

1- methyletfayl, butyi« l-mdhylpropyl, 2-methylpropyl, 
U-dimethylethyl, pentyl, 1-methylbutyl, 

2- metfaylbutyl, 3-methylbutyI, 1,2-dimethyipropyl, 
1, 1-dlmethylpropyi, 2,2-dimethylpropyl, 
l-etfayl{vopyL hexyi, l-me&ylpentyl, 2-meth^pentyl, 

3- methylpentyl, 4-methylpentyl, 1,2-dimetfaylbutyi, 
1,3-dimethylbutyl, 2,3-dimethylbutyl, 1,1- 
dimetbyibutyl, 2,2-dimethyIbutyl, 33-dimetfayIbutyl, 
1,1,2-trimcthylpropyl, 1,2,2-trimcthylpropyl, 
1-ethylbutyl, 2-etfaylbutyl, l-cthyl-2-mcthylpropyl, 
which may cany one to five halogen atoms, in particu- 
lar fluorine or chlorine, and/or one of the following 
radicals: 

Ci-C4-alkoxy, Ci-C4-alkylthio, cyano, C1-C4- 
alkylcarbonyl, Ca-Cg-cycloal^l [sic], C1-C4- 
alkoxycarbonyU i^enyi, pbenoxy or phenylcarbonyl. 
where the aromatic radicals in turn may each cany one 
to five halogen atoms and/or one to three the 
following radicals: nitro, cyano, Ci-C4-alk3i. C1-C4- 
haloaklyl Ci-<^4-alkoxy, Ci-C4'haIoa]koxy and/or 
Ci-C4-alkylthio, as stated in particular above; 

Ci-Cs-alkyl as stated above, wtdcfa may cany one to five 
halogen atoms, in particular fluorine and/or chlorine, 
and carries one of the following radicals: a 5-membercd 
hcteroaromatic structure which contains one to three 
nitrogen atoms, or a 5-membered heteroaromatic struc- 
ture which contains one nitrogen atom and one oxygen 
or sulfur atom and wUdi may cany one to four halogen 
atoms and/or one or two of die following radicals: 

nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, Ci-C4- 50 
alkoxy, phenyl, Ci-C4-haloalkoxy and/or C1-C4- 
alkylthio. Particular examples are: 1-pyrazolyl, 

3- methyl-l-pyrazolyl, 4-methyl- 1-pyrazolyl, 3*5- 
dimcthyl- 1-pyrazolyl, 3-phenyM-pyrazolyU 4-i^enyl- 
1-pyrazolyl, 4-chloro-l-pyrazolyl, 4-bromo-l- 55 
pyrazolyU 1-imidazolyl, l-benzimidazolyl, 1,2,4- 
triazoH-yl, 3-methyl-l^,4-triazoH-yl, 5-methyl-lA 

4- triazol-l-yl, l-beozotriazolyl, 3-isoproi]ylisoxazol-5- 
yl, 3-methylisoxazol-5-yl, oxazoI-2-yl, thiazol-2-yl, 



R^" is furthermore pheiiyl wtddi may carry one to five 
halogen atoms and/or one to three of die following 
radi^ls: nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C4-alkoxy, Ci-C4-haloalkoxy and/or Ci-C4- 
alkylthio, as stated in particular above; 

a 5-membered heteroarcHnatic structure which is bonded 
via a nitrogen atom, contains (me to three nitrogen 
atoms and may carry one or two hydrogen atoms and/or 
one or two of the following radicals: C^-C4-alkyl, 
Ci-C4-haioallEyl, Ci-C4-alkoxy, phenyl, C1-C4- 
haloalkoxy and/or Ci-C4-alkylthio. Particular 
examples are 1-pyrazolyl, 3-methyl-l-pyrazolyl, 
4-methyl- 1 -pyrazolyl, 3,5-dimethyl- 1 -pyrazolyl, 
3'phenyl*l-pyrazo]yl, 4-phenyi-l-pyrazolyl, 4-chlorD- 
1-pyrazolyl, 4-bromo- 1-pyrazolyl, 1-imidazolyl, 
l-beozhnidazolyl, 1,2,4-triazol-l-yl, 3-methyl- 1,2,4- 
triazol-l-yl, 5-methyll,2,4-triazol- 1-yl, 
1-benzotriazolyl and 3A-dichloroiimdazDl-l-yl; 

R^° is furthermore a group 



— N=C 



/ 
\ 



R" 
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where R^^ and R^^ may be identical or different and are 
each: 

Ci-Cs-aU^^ Ca-Cfi-alkenyL C^-Ce-aXkynyi or Cs-Ce- 
cycloall^l, where these radicals may carry C1-C4- 
alkoxy, Ci-C4-alkyllhio and/or unsubstituted or substi- 
tuted phenyl, as stated in particular above; 

phenyl, which may be substituted by one or more, for 
example one to three, of the following radicals: 
halogen, nitro, cyano, Ci-C4-alkyl, Cj-C4-haloalkyl, 
C,-C4-^lkoxy, Ci-C4-haloallDoxy or Ci-C4-alkylthio, 
v/hm these radicals correspond in particular to the 
abovementioned ones; 

<H^ R^^ and R^^ togedier form a C3-Ci2-alkylene chain 
which may cany one-to three Cx'C4-alkyl groups and 
may contain a heteroatom selected from the group 
consisting of oxygen, sulfur and nitrogen, as stated in 
particular for R^ and R^ 
g) R is f ur therm or e a radical 

o 
II 

— NH— S— 



where R" is: 

Ci-C4-alkyl, Cg-Q-alkenyl, Cj-Cg-alkynyl, C^-C^- 
cydoalkyl as stated in particular above, where these 
radicals may carry Ci-<34-alkDxy, Ci-C4-alkylthio and/ 
or phenyl as stated above; 
phenyl, unsubstituted or substituted, in particular as stated 
above. 

Widi regard to the biological activity, jnefened 3-(het) 
aryi-oxy(thio)cartx)ixylic add derivatives are those of the 



imidazol-2-yl, 3-cthylisoxazol-5-yl, 3-phenylisoxazol- general fcnmila I in which the substituents have the foUow- 
5-yl, 3-tcrt-butylisoxazol-5-yl; 

Q-Q-alkyl which carries one ci the following radicals in 
the 2 position: Ci-C4-alkoxyimino, C^-C^- 



alkynyloxyimino, Cs-^-haloalkenyloxyimino or ben- 
zyloxyimino; 

Cj-Cg-alkcnyl or C^-C^aikynyh where these groups in 
turn may carry one to five halogen atoms; 



65 



ing meanings: 

R^ is one oi flic Ci-C4-alkyl, Ci-C4-haloaIkyl, C1-C4- 
alkoxy, Ci-C4-haloalkoxy or Ci-C4-al]^lthio groups 
stated individually in the case of R^ or is halogen* in 
particular chlorine, methyl, methoxy, ethoxy, 
difluoromethoxy, trifluoromethoxy or particulaiiy prefer- 
ably methoxy; 
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X is nitrogen or CR^*, ^crc 

R^^ is hydrogen or, together with R^, fonns a 4-2ncinbmd 
or S-membered alkylene or alkcnylene chain, in each of 
which a me&ylene ffoap is rq>iaced by oxygen, such as 
— CHj— CHj— O— , _CH=CH— 0— , — CHj— 
CHj— CHj— O- OT -^CH=CH— CH2O— [sic], in par- 
ticular hydrogen or — CH^— CHj— O — ; 

is one of the Ci-C4-alkyl, Ci-C4-haloalkyl, Q-Q- 
alkoxy, C|-G4-haloalkoxy or C|--C4-alkyitluo groiq>s 
stated in tiie case of R^ or is halogen, in particular 
chlorine, methyt methoxy, elhoxy, difluoromethoocy, tri- 
fluoromethoxy or is bonded to R^^ as stated above to fonn 
a S-menibered cm: 6-membered ring, R^ is paiticulariy 
preferably metfaoxy; 

R^ is 5-manbeied or 6-nicnibcred heteroar^ such as 
fiiryl, thienyL pyrryl, pyrazdyL imidazdyL triazolyl, 
isoxazolyl, oxazolyl, isothiazolyl, thiazolyl, 
thiadiazolyl, pyridyU pyrimidinyl, pyrazinyl, 
pyiidazinyl, triazinyL for exanq)le 2-finBnyl, 3-furanyl, 
2-thieayl, 3-thienyl, 3-isoxazolyl, 4-isoxazolyl, 
5-isoxazolyl, 3-isothiazolyl, 4-i$othiazolyl, 
S-isothiazolyl, 2-oxazolyi, 4-oxazolyU 5-oxazolyl, 

2- thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-ijnidazolyl, 
4-iinidazolyl, 5-iinidazolyl, 2-pyirolyU 3-pynolyl, 

3- pyrrolyl, [sic] 3-pyrazolyl, 4-pyrazotyU 5-pyrazotyl, 
2-pydd)i, 3-pyridyl, 4-pyridtyl, 0Qia-2,4-diazolyl, oxa- 
3,4-diazoylyl [sic], thia-2,4-diazol^ tfaia-3,4-diaz<dyi 
or (riazdyl, where the heteroaroinatic structures may 
cacry one to f ve halogen atoms as stated above, in 
particular fluorine or chlorine and/or one to three of die 
following radicals: 

Ci-C4-alkyl, Ci-C4-alkoxy, Ci-C4-aliylthio, cyano, 
nitro, Ci-Cg-alkylcaibonyl, Ci-Cs-fi^^yc^^^yl' 
phenyl, phenoxy or phcn>lcarbon^ as stated in general 
and in particular above; 

R^ is furthennore phenyl or n^thyl, each of which may 
be substituted by one or more, eg. one to three, of the 
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following radicals: halogen, nitio, cyano, hydroxyl, 
merc^o, amino, C|-<?4-alky], C|-C4-haloalkyU 
Ci-C4-alkoxy, Ci-C4-haloalkoxy, Cj-C4-aIkyIthio, 
C|-C4-alkyliunino or di-Ci-C4-alkylamino, C1-C4- 
alkylcarbonyl, Ci-C4*alkaxycait>onyl, in particular as 
stated in the case of R^ and R^ or for cxaiiq>le 

3- hydroxyphenyl, 4-dimethylaminophenyK 
2-mercaptophcttyl, 3-methoxycarbonylphenyl, 

4- acetyli^enyl, l-nq>hthyl, 2-n4>hthyl, 3-hromo-2- 
naphthyl, 4-meth^-l-nq)hdiyl, S-methoxy-l-nt^ttiyl, 
6-trifluoromethyl-l- naphthyl [sic], 7-chloro-I- 
nfi^ihtfayl or 8-hydroxy-l-naphlhyl; 

R' is hydrc^en, Ci-C4-alkyl, Cj-Q-allcenyl Cj-Cfi- 
alkynyl, C^-Crcydoslkyl Ci-C4-haloalkyl, C1-C4- 
allraxyalkyl, Ci-C4-alkylthioalkyl or phenyl as stated 
above in particular for R4; 
R* is Ci-Cg-alkjd, Cj-Q-alkcnyl, Cj-^Ig-alkynyl or C^-Cs' 
cydoalkyl as stated in particular above, each of which 
may be mono- to polysubstituted by the fcdlowing radi- 
cals: halogen, nitro, cyano, Cx-C4-alkoxy, C^-C^' 
alfccnyloxy^ Ca-Cg-alkynyloxy, Ci-C4-alkylthio, C1-C4- 
haloalkoxy, Ci-C4'alkylcarbonyl, C1-C4- 
alkoxycarbonyl, Ci-C4-all^lamino or di-Ci-C4- 
alkylamino or unsubsdtuted or substituted phenyl or 
phenoocy, as stated in particular above; 
Y is sulfur, oxygen or a si^gje bond and 
Z is sulfur or oxygen, 
with the proviso that R^ is not unsubstituted C|-C4-all^l 
^ when R'^ is unsubstituted phenyL Z is oxygen and simulta- 
neously R^ is methyl or hydrogen. 

Con^unds of the formula I where R^ and R^ are each 
mcdK>xy and X is CH are particularly prefcned. Exanq>Ies 
of prefened compounds are listed in the following table. The 
definitions gjven for R^ there and in Tables 1 and 2 are 
likewise to be regarded as {Hefored. irrespective of the 
definitions of radicals in combinatioo witii R^. 
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a 


CH 


0 


0 


ONa 




Me^I 


Me&yl 


OCH, 


-0CH2 


-CHa- 


s 


0 


0— CKj— C = 


CH Rrayl. 


Bbyl 


Ediyl 


OCH, 


CF, 


CH 


0 


0 


OH 


Ffaenyl 


Ptapyl 


Propyl 


OCH, 


OCF, 


CH 


0 


s 


OCH, 




HPtopyl 


i-ftopyl 


OCH, 


CH, 


CH 


0 


0 


OC2H, 


Pfacnyl 


MBII9I 


B^i<yl 


OCH, 


a 


CH 


s 


0 


ON(CH,)j 






Methyl 


OCH, 


OCH, 


CH 


0 


0 




3-Medgrac^ypbeayl 




Metfayl 


OCH, 


OCH, 


CH 


0 


0 


ON=C(CH,>, 






Methyl 


OCH, 


OCH, 


CH 


0 


0 


NHFtoeiiyl 






Med^l 


CF, 


CP, 


N 


s 


0 


ONa 


4-Qxazolyl 




PiDpco-3-yl 


OCF, 


OCF, 


N 


0 


s 


0— CH2— C= 


CH S-Oxxzofyl 




Ph)py»-3-yI 


CH, 


CH, 


N 


0 


0 


OH 


3-Iaoauzolyl 


Met!?] 


Cyclopeiityl 


a 


a 


N 


0 


0 


OCH3 


4-In(Kazolyl 




Cycbhexyl 


OCH, 


-OCHa 


-CH2- 


0 


0 


OCA 


5-Iaauzolyl 


Metfayt 


Cycbpropylmetti^l 


OCH, 


CF, 


N 


5 


0 


QN(CH,)j 


Etaiyl 


Mb%1 


1 - Aeny^ropy 1-3^1 


OCH, 


OCF, 


N 


0 


s 


ON=C(CH,Xi 


2^HydiGKypfaaxyl 




Me&yl 


OCH, 


CH, 


N 


0 


0 


ONSPsCtfH, 


















S-TtifluDTDznetiQ^tpbeoyl 




Melhyl 


OCH, 


a 


N 


0 


0 



5,703,017 

11 12 



TABLE-continued 









R« 


R' 


R' 


X 


Y 


Z 


NHFbenyl 


4.]>inKUqr1aininopbenyl 






OCH, 


OCH, 


CH 


S 


0 


OHa 


2-budazolyl 






OCH, 


OCH, 


CH 


S 


s 


O— CHi— C = 


CH 4-biid8ZQlyl 


Ptopyl 


Mcfiiyl 


OCHj 


OCH, 


N 


S 


s 


OH 


3-PyTBzolyl 






CP, 


CP, 


CH 


0 


s 


OCH, 






Mediyl 


OCF, 


OCF, 


CH 


0 


0 


OCA 






THflnocoefliyl 


CHj 




CH 


0 


0 


ON(CHg)j 


Phenyl 


Metiiyl 


Booyl 


CI 


a 


CH 


0 


0 


ON(CH,)j 


Ffaenyl 


Me%l 


Z-Me&axyeOyl 


OCH, 


-OCHj 


-CHj- 


S 


0 


ON=C(CH,>i 


Itaiyt 


Me%l 


3-Medjaryc«bcai>^ttopyl 


OCHty 


CF, 


N 


S 


s 


NH-Fbenyl 


2-Pyridyl 


Medial 


2-Chlarocthyl 


OCH, 


OCF, 


N 


S 


s 


OKa 


3-Fyridyl 


Mediyl 


Mediyl 


OCH, 


CH, 


N 


0 


0 


0— CH2— C = 


CH 4-Pyrid:^ 




Methyl 


OCH, 


a 


N 


0 


0 
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The coinpounds I and the hobiddes containiog them and 
thdr environmentally compatible salts of alkali metals and 
aUcaline earth m^s ensure very good control of weeds and 
grass weeds in crc^ such as wheat, rice and corn, soybean 
and cotton, without damaging the crops, an effect ^^licfa 
occurs in particular at low application rates. 

They may be qsplied, to example, in the form of directly 
sprayable solutions, powders, suspensions, inchiding con- 
centrated aqueous, oily or other su^nsions or dispersions, 
emulsions, oil dispersions, pastes, dusting agents, broadcast- 
ing agents or granules, by q)rayittg, nebulizing, dusting, 
broadcasting or pouring. 'Die ^lic^tion fonns dq>end on 
the intended uses; they should in any case ensure a very fine 30 
di5tributi(Mi cf the novel active ingredients. 

The compounds I are suitable in general for the prepara- 
tion of directly sprayable solutions, emulsions, pastes or oil 
dispersions. Suitable inert additives include mineral oO 
fractions having a medium to high boiling pdnt, such as 35 
kerosine or diesel ofl, and coal tar oils and oils of vegetable 
or animal origin, aliphatic, cyclic and aromatic 
hydrocarbons, eg. toluene, xylene, paraffin, 
tetrahydrons^thalene, alkylated ni^lhalenes or dcriva- 
lives thereof, methanol, ethanol, propanol, butanol, 40 ^ 
cyclohexanol, cyclohcxanone, chlorobenzene, isophorone or 
strongly polar solvents, such as NJ^-dimetfaylformamide, 
dimethyl sulfoxide, N-naethylpyxrolidone or water. 

Aqueous q)plication forms can be prq)ared from emul- 
sion concentrates, diq>ersions, pastes, wettabie powders or 45 
water-dispersable granules by adding water. Foe the prepa- 
ration of emulsions, pastes or oil dispersions, the substrates 
[sic] as such are dissolved in an oil or solvent, can be 
homogenized in water by means of wetting agents, 
adherents^ dispcrsants or emulsifiers. However, it is also 50 
possible to prepare concentrates which consist of active 
ingredient, wetting agents, adherents, dispcrsants or emul- 
sifiers and possibly solvents or oil and vftdcii are suitable for 
dilution widi water. 



isotridecyl alcohol, fatty alcohol/ethylene oxide 
condensates, ethoxylated castor oil, polyoxyeth}iene al^l 
ether or polyoxypropylene [lacuna], lauryl alcohol pcAygly- 
col ether acetate, sorbitol esters, lignin sulfite waste liquors 
or ntethyl cellulose. 

Powders, broadcasting agents and dusting agents can be 
prqtared by mixing or milling the active ingredients together 
wittt a solid carrier. 

Granules, for exanq>le coated, inqiregnated and homoge- 
neous grannies, can be prqiared by binding the active 
ingredients to solid carriers. Solid carriers are mineral earths 
such as silicas, silica gds, silicates, talc, kaoHn, limestone, 
lime, chalk, bok, loess, clay, dolomite, kieselgufar, caldum 
sulfate, magnesium sulfate, magnesium oxide, milled 
plastics, fertilizers, such as ammonium sulfate, ammonium 
I^osphate, ammonium nitrate and ureas, and vegetable 
products, such as grain flour; bark meal, wood meal and 
nutshell meal, ceUulosic powders and other solid carriers. 

The formulations contain in general from 0.01 to 95, 
I^eferably from 0.5 to 90%, by weight of active ingredient 
The active ingredients are used in the purity of from 90 to 



95 to 100% (acOHding to the NMR 

spectrum). 

Exan^>les of formulations are: 
I 20 parts by weiglht of compound No. 2Am dissolved in 



a mixture which consists of 80 parts by weight of alky- 
lated benzene, 10 parts by weight of the adduct of from 8 
to 10 mol of ethylene oxide with 1 mol of 
N-monoethanoioleamide, 5 parts by weight of the caldum 
salt of dodec^benzenesulfonic add and 5 parts by wd^^t 
of the adduct of 40 mol of ethylene oxide with 1 mol of 
castor oil. By pouring tiie solution into 100,000 parts by 
wdght of water and finely distributing it therein, an 
aqueous dispersion whidi contains 0.02% by weight of 
the active ineredient is obtained. 



Suitable surfactants are alkali metal, alkaline earth metal S5 H 20 paits by weight of compound No. 2.1 are dissolved in 

a mixture which consists of 40 parts by wdght of 
cyclohcxanone, 30 parts by wdght of isobutanol, 20 parts 
tiy wei^t of the adduct of 7 md Of ethylene oxide with 
1 mol of isooctylphend and 10 parts by weight of the 
adduct of 40 md of ethylene oxide with 1 mol of castor 
oil By pouring the solution into 100,000 parts by wd^t 
of water and findy distributing it therein, an aqueous 
dispersion which contains 0.02% by weight of the active 
ingredi^it is obtained. 



and ammonium salts of aromatic sulfonic adds, for exairq>le 
lignlnsulfonic, phenolsulfonic, naj^thalenesulfonic and 
dibutylnaphthalenesulfonic add, and of fatty acids, 
alkanesulfonates, alkylarylsulfonates, alkylsulfates, lauryl 
ether sulfates and fatty alcohol sulfates, and salts of sulfated 60 
hexa-, hepta- and octadecanols and of fatty aloohd glycd 
ethers, condensates of sulfonated nqrfithalene and its deriva- 
tives with formaldehyde, condensates of ns^thalene or of 
naphthalene sulfonic acids with pbend and f<Hmaldebyde, 
polyoxyethylene octy^Aenyl ether, ethoxylated isooctyl-, 65 UL 20 parts by wdg^t of active ingredient No. 2.1 are 
octyl- or nonylphenyl, alkylphenyl pdyglycol ether, tribu- dissolved in a mixture which consists of 25 parts by 
tylphenyl polyglycol ether, alkylaiyl polyetber alcohds, wdght of cydohexanone, 65 parts fay weight of a mineral 
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oil fracdoB boilii^ within the range from 210° to 280"* C. 
and lOpaitsby wdght of the adduct of 40 md of ethylene 
oxide with 1 mol of castn oiL By pouring the solution 
into 100,000 parts by weight of water and finely distrib- 
uting it dierein, an aqueous dispersion which ccmtains 
0.02% by weight of tiie active ingredient is obtained. 

IV. 20 parts by weight of active ingredient No. 2.1 are 
thorou^y mixed with 3 ports by weight of the sodium 
salt cf diisobutylnaphthalene-a-sulfonic add, 17 parts by 
wdgfat of the sodium salt of a ligninsulfonic add obtained 
from a sulfite waste liquor and 60 parts by weight of silica 
gd powder, and the mixture is ndlled in a hammer mill 
By finely distributing the mixture into 20,000 parts by 
wdglit of water, a spray liquor which contains 0.1% by 
weight of the active ingredient is obtained. 

3 parts by weight of active ingredient No. 2. 1 are mixed with 
97 parts by weight of finely divided kaolin. A dusting 
agent whidi contains 3% by wdght of the active ingre- 
dient is Qbtair>ed in this manner. 

VL 20 parts by weight of active ingredient No. 2.1 are 



therefore used as growth regulators. The divmity of action 
of the plant growth regulators d<|>eiids in particular 

a) on the plant spedes and variety, 

b) on the time of application, based on tiie state of devel- 
5 opment of tt^ plants and an the season 

c) on the place of plication and application method (f^ 
exanple seed dressing, soil treatment, foliar application 
<E trunk injection in the case of trees), 

d) on climatic factors, for exanq)le ten^Krature and amount 
10 of prec^tation, as wcQ as length of day and light 

intensity, 

e) on the soil characteristics (including fertilizer 
i^)plication), 

f) on the foimulation or q)plication fosm of the active 
13 ingredient and finally 

g) on the concentration of active ingredient used. 

From the many different potential api^ications of the plant 
growth regulatocB of the fbsmula I in plant cultivation, in 
agriculture and in horticulture, some are mentioned below. 



thoroughly mixed with 2 parts by wdgjht of the caldum 20 A. Mth the oon^Kwnds which can be used according to the 
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salt of dodecylbenz^esulfonic add, 8 parts by wei^t cf 
a fatty alcohol polyglycol ether, 2 parts by weight of the 
sodium salt of a phenol/urea^cHmaldehyde condensate 
and 68 parts by weight of a parafiOnic mineral on. A stable 
oily dispersion is obtained. 

Application can be carried out by the fveemergence or 
postemergence method. If the active ingredients are less well 
tolerated by certain crops, it is possible to use ^ifdication 
methods in which the h^biddes are sprayed with the aid of 
the sprayers so that the leaves of the sensitive crops are as 
far as possible not affected while die active ingredients readi 
the leaves of undesirable plants growing underneath or the 
uncovered soil surface (post-directed, lay-by). 

The application rates of active ingredient are from O.OOl 
to 5, preferably from 0*01 to 2, kg/ha of active ingredient 
(ai.), dq>ending on the aim of control, the season, tl^ target 
fAanU and tfie stage of growth. 

In view of the versatility of die application methods, the 
novd coix9>ound5 or the agents containing them can be used 
in a frirtber number of crops for eliminating undesirable 40 
plants. Exanqjiles of suitable crops are the following: 

Allium cepa^ Ananas comosus, Arachis hypogaea. 
Asparagus e-mails. Beta vulgaris spp» aldssima. Beta 
vulgaris spp, rupa, Brassica napus vor. napus, Brassica 
napus van wpobrassica, Brassica rapa van sUvestris, 45 
Camellia sinensis^ Carthamus tinctorius, Carya 
iUmcinensis, Citrus limon. Citrus sinensis, Coffea arabica 
{Coffea canephora, Coffea liberica\ Cucumis saUvus, Cyn- 
odon dactylan, Daucus carota, Elaeis guineensis, Fragaria 
vesca^ Glycine max, Gossypium hirsutum {Gossypium 50 
arhoreum, Gossypium herbaceum, Gossypium vis^oUurri), 
Gossypium hirsutum {Gossypium arboreum, Gossypium, 
[sic] herbaceum, Gossypium vitifoUumX Helian^ms annuus, 
Hevea hraslliensis, Hordeum vulgare, Hurmdus lupulus, 
Ipomoea batatas, Jugkms regia. Lens cuUruiris, Linum 55 
usitatissimum, Lycopersicon lycopersicum, Malus spp,, 
hfanihot esculenta, Medlcago sativa, Musa spp^ NicoHana 
tdbacum {N. rusHca\ Olea europaea, Oryza sativa, Phaseo- 
las Umatus, Phaseoius vulgaris, Picea abies, Pirms spp^ P, 
isum {sic\ sativum, Prunus avium, Prunus persica, Pyrus 60 
communis, Ribes sylvestre, Ricinus communis, Saccharum 
officinarum, Secale certale, Solanum tuberosum, Sorgfmm 
bicolor (S. vulgare), Tkeobnma cacao, Trifolium pratense, 
Triticum aestivum, Triticum durum, Vicia fuba, \^tis 
vinifera, Xea mays. 

The oonq)ounds of the formula I can infiuence virtually all 
devdopment stages of a plant in different ways and arc 



invention, it is possible greatly to inhibit the v^etative 
growth Kii the plants, wiiich is evident in particular from 
a reduction in the growth in length. 

AocGcdingly, &e treated plants exhibit stunted growth; 
nKMxover, a darker leaf coloration is observed. 

A reduced intensity of die growth of grasses and crops 
su8cq>tib]e to lodging, sudh as cereals, com, sunflowers 
and soybean, proves advantageous in practice. Short- 
ening and strengthening of the stems reduce or elimi- 
nate the danger of lodging of plants under unfavorable 
weather conditions prior to harvesting. 
The use of growth regulators for inhibiting the growth in 
length and for changing the time of rqiening in the case 
of cotton is also inqxvtant This permits conq>letdy 
mechanized harvesting of this inqxntant crcfx 

In the case offruit trees and other trees, pruning costs can 
be saved by means of the growth regiilatars. Moreover, 
the alternation of fruit trees can be broken by means of 
growth regulators. 

By using growth regulators, it is also possible to increase 
or inhibit the lateral branching of the plants. This is of 
interest ^en, for cxan^e in the case of tobacco 
pilants, the formation of side shoots is to be inhibited in 
favor of foliar growth. 

Growth regulators can also be used for considerably 
increasing the resistance to frost, ics exan)|>le in the 
case of winter n^. On the <Mie hand, the growth in 
length and the devdopmmt of foliage and plant mass 
which is too hixtnious (and therefore particularly sus- 
cqitible to frost) are inhibited. On the other hand, after 
sowing and pdor to the onset of the winter frost, the 
young rape plants are hdd back in the v^etative stage 
of development in ^ite of favorable growth conditions. 
This also eliminates die danger of frost for plants which 
tend to cxhit^ premature cessation of inhibition of 
blooming and to grow over into the generative phase. 
In other oops too, for exanq)le winter cereals, it is 
advantageous if, tfarou^ treatment with the novd 
can^x>undsin the faU, the stocks are well tilleied but do 
not start the winter with too luxurious a growth. A 
greater sensitivity to frost and— owing to the rclativdy 
small fdiage or plant mass — attack by various diseases 
(for exaixq>le frugal disease) can thus be prevented. 
65 B. The growth regulators can be used to adiieve high yields 
of bodi plant parts and plant ingredients. For exanple, it 
is possible to induce the growth of larger amounts of buds. 
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flowers, leaves, fruits, seed kernels, roots and tubas, to 
increase the content of sugar in sugarbeets, sugar cane and 
citrus fruits, to increase the protein content of cereals or 
soybean or to stimulate lufaber trees to produce greater 
latex flow. 

The conqxHinds d the fcsnuda I can result in higher 
yields by intervening in the jdant metabolism or by 
promoting or inhibiting veg^tive and/or generative 
growth. 

C. Hnally, [dant growth r^ulators can be used both for 
shostening and lengthening flie stages of development and 
for accelerating or slowing down the r^>aiing of the 
harvested plant parts before or after harvesting. 

For example, facilitating harvesting, whidi is made pos- 
sible by concentrated dropping or a reduction in the 
adhesion to a tree in the case of dtrus fruits, olives or 
other species and varieties of pomes, drupes and inde- 
hiscent fruit, is of commercial interest The same 
mechanism, ie. promotion of the fonnatioD of abscis- 
sion tissue between fruit oi leaf and stem part of the 
plant is also essential for readily controllable defolia- 
tion of crops such as oottoiL 

D. The growth regulates can furthermore reduce the water 
consuiqytion of plants. By using the novel substances, it 
is possible to reduce the intensity of irrigation and hence 
to carry out more economical farming because, inter alia, 
the extent of opening of the stomata is reduced, 
a diicka' epidermis and cuticle are fonncd, 
die root penetration of the sofl is improved and 

the microclimate in the plant stock is favorably influenced 
by more compmA growth. 

Coiiqx>unds I are particularly suitable for shortening the 
steins of crops such as barley, r^ and wheat 

Hie active ingredients of the fcnnula I wbkh are to be 35 
used according to the invention can be fed to the crops both 
via the seed (as seed dressing) and via the soil, ie. through 
the roots and — particularly preferably — via the foliage by 
spraying. 

The application rate of active ingredient is not critical, 40 
owing to the high tdexance by plants. The optimum appli- 
cation rate varies dq)ending on the aim of control, die 
season, the target plants and the stages of growth. 

In the case of seed treatment in general from 0.001 to 50, 
jHeferaWy from 0.01 to 10, g of active ingredient per 45 
kilogram of seed are required. 

For foliage and soO treatment in general doses of from 
0.001 to 10, preferably from 0.01 to 3, in particular from 
0.01 to 03, kg/ha are to be considered sufGdent 

In order to broaden the action spectrum and to achieve so 
synergistic effects, the ccMupounds of the formula I may be 
inixed with many members d other groups of herbiddal or 
growth-r^:ulating active ingredients and applied together 
widi them. Suitable coomonents of the mixture are, for 
example, diazines, 4H-3,l-t>enzoxazine derivatives, 55 
benzothiadiazinones, 2, 6- dinitro anilines, 
N-pbenylcarbamates, thiocarbamates, halocarboxylic adds, 
triazines, amides, ureas, d^)henyl ethers, triazinones, uracils, 
benzofuran derivatives, cycl(Aexan6-13-dione derivatives 
which carry, for cuampLe^ a carboxyl or carbimino groi^ in 60 
the 2 position, quinoline carboxylic add derivatives, 
imidazolinones, sulfonamides, sulfonylureas, aryloxy- and 
hetcroaryloxyphenoxy-profAonic adds and their salts, esters 
and amides and others. 

It niay also be useful to ^ly the compounds of the 65 
formula I, alone or in combination with other berbiddes, 
also as a mixture widi further crop protection agents, for 
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example with pestiddes or agents for controlling phyto- 
pathogenic fungi or Incteria. The misdbility with mineral 
salt solutions which are used for rfiminflting nutrient and 
trace elen^t dcfidendes is also of interest Noiq4iytotoxic 
oils and oil concentrates may also be added 

DESCRIPTION OFTHE PREFERRED 
EMBODIMENTS 



SYNTHESIS EXAMPLES 
Synthesis of oonqxmnds of the general fonmila VI 

Bxanqde 1 

Methyl 3-methoxy-3-(3-mcthoxyphenyl)-2^ 
hydroxybutyrate 



19.5 g (88 mmol) of methyl 3-(3-methoxyphenyl)-23- 
epoxybutyrate are dissolved in 200 ml of absolute methanol, 
and 0.1 ml of boron triflu<^de etherate is added. Stirring is 
carried out for 12 hours at room temperature and the solvent 
is distilled off. The residue is taken up in edi^ acetate and 
the solution is washed with sodium bicartKmate solution and 
water and dried over sodium sulfate. After the solvent has 
been distilied off, 21.1 g of a slightly yeUow oil remain. 

Yit\± 94% (diastcreomer mixture 1:1) 

Examfde 2 

Methyl 3-benzyloxy-3-phenyl-2-hydraxybntyrate 

9.6 g (50 mmol) of methyl 3-phenyl-23-cpoxybutyrate 
are dissolved in 150 ml of benzyl alcc^ol, and 0.5 inl of 
concentrated sulfuric add is added. Stirring is carried for 6 
hours at 5(f C. and the mixture is allowed to cool to room 
teD:4)erature. After neutralization with sodium bicarbonate 
solution, the excess benzyl alcohol is distiUed off under 
greatly reduced pressure 0 and the residue is purified by flash 
chromatography over silica gd using 9:1 n-hexane/ethyl 
acetate. After the sdvent has been distiUed off, 6.5 g of a 
colorless oil remain. 

\lcld: 43% (diastcxomcr mixture 3:2) 

All the compounds stated in Table 1 are prepared simi- 
larly: 

TABLE 1 

R* 
I 

R«— O— C— CH— OH 
I I 

COOCHa 

IntCTmediates of tbt fonmila VI wbat R^ is CH^ 



No. 


R* 


R* 


R» 


DR* 


Mp. ["C 


1.1 


Me%l 


3-MflthoxypbeiQrl 


Metfayl 


1:1 


oil 


la 


Beazyl 


Phenyl 


Metfayl 


3:2 


oil 


13 






Metfayl 


1:1 


oU 


1.4 


Me%l 


4^-Pzopy^plieayl 


Mediyl 






1.5 


Metfayl 




Metfayl 


11 


oil 


1^ 


Mett^l 


3-Mcltiylpbci^l 


Metfayl 






1.7 






Metfayl 


3:2 


oil 


1.8 


Metfayl 


S-Nxtropheayl 


Metfayl 






1.9 


Me%l 


4-Braizicqpibenyl 


Metfayl 


3:1 


oU 


1.10 


Me%l 


2-Puryl 


Metfayl 






Ul 


Me%l 




Metfayl 






1.12 




Z-Huenyl 


Metfayl 






M3 




3-TluBiiyl 


Metfayl 






1.14 


Metfayl 


^Pyridyl 


Metfayl 
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TABLE 1-continued 



R«— O— C— CH— OH 
I I 

R) COOCH3 







ttesof die focmnla VI where R* isCH* 




Na 






R' 


DR* 


Mp. ["C.] 


1.15 


Mediyl 


3-Pyridyl 


Kfelfayl 






1.16 




44'yiidyt 


Kfethyl 






1.17 


Med^l 


2-'nitazo!yl 


Nfetbyl 






1.18 






Metfayl 






1.19 


MeH^l 


4-Inixiazn^l 


Mrthyl 






IJK) 


MeOyl 


2-^rfazolyl 


^fetfayl 






1.21 


Me%l 


4-Clklacotiheiiyl 


Kfetfayl 


2:1 


oU 


1.22 


Benzyl 




Ikfed^l 


1:1 


oil 


1.23 


Me%l 


4-Fhiaroplwiyl 


Xfetfayl 


1:1 


oil 


1.24 


Benzyl 


4-Bnnnofiba9 1 


Metfayl 


1:1 


oU 


1.25 


Benzyl 


A-CtHotofiieafl 


lifatfayl 


3:2 


oU 


1.26 


Benzyl 


4-FlQan)pheayt 


Metfayl 


1:1 


oil 


1.27 


Med^l 


Fbeayl 


Bdiyl 


1:1 


oil 


1.28 


Me%l 


S-Nitrppheoyl 


Metfayl 


2:1 


oU 


1^ 


El&yl 


4-MedQrlFfaeayl 


Metfayi 


1:1 


oU 


130 


Benzyl 




Nfetfayl 


1:1 


oU 


131 


Benzyl 


Flieoyl 


Btfayl 


1:0 


oU 


132 


4-FluoiDbenzyl 


Ffaeoyl 


Nfetfayl 


1:1 


oU 
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'Dx&stereooier Rstio 

Synthesis of compouDds of the geoeral fonnuk I: 

Exsanpl&3 

Metfayl 3-beiizyloxy-3-phciiyl-2-(4,6- 
diinclfaoxypyiinudlin-2-yLoxy)biityrate 



3 g (10 mmol) of methyl 3-benzyloxy-3-phenyl-2- 35 
hydroxybutyrate (coiiq>ound l.I) are dissolved in 40 ml of 
dimeth^<xmamide, and 03 g (12 mm<^) of sodium hydride 
are added. Stbring is caaied out for 1 hour, aftra* which 2.2 
g (10 mmol) of 4,6^diniethoxy-2-methylsuUonylpycimidine 
are added. After staring has been carried out for 24 hours at 40 
room Cen^>eiature, hydrolysis is effected carefully widi 10 
ml of water, the pH is brought to S with acetic add and the 
solvent is distilled off under greatly reduced pressure. Hie 
residue is taken vp in 100 ml of ethyl acetate, washed with 
water and dried over sodium sulfate and the solvent is 45 
distilled off. 10 ml of methyl tcrt-bu^l edier are added to the 
residue and the precipitate fonned is filtered off with suction. 
After drying, 2.4 g of a white powder remain. 

Yield: 55% (diastcreomei mixture 1:1) Mp.: US'*-!!?** C 
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Exanqde 4 

3-Benzylaxy-3-phenyl-2-(4,6-dimethoxypyiimidin- 

2-y]Gxy)butyric add 



1.4 g (3 imnol) of methyl 3-benzylGKy-3-phenyi-2-(4«6- 
dimctfaoxypyiimidin-2^ylo(xy]bu^rate (^uunple 3) are dis- 
solved in 20 ml of methanol and 20 ml of tetrahydroluraiL, 
and 3.7 g of 10% strength NaOH solution are added. Stining 
is carried out for 6 hours at 60^ C. and foe 12 hours at nxHn 
temperature* 4e solvent is distilled off under reduced pses- 
sure and the residue is taken up in 100 mi of water. 
Extraction is now carried out widi ethyl acetate to remove 
unconverted ester. The aqueous phase is then brought to pH 
1-2 with dilute hydrochloric add and is extracted widi ethyl 
acetate. After drying has been carried out over magnesium 
sulfate ami the solvent has been distilled a little ac^ne 
is added to the residue and the precq>itate fnmed is filtered 
off with suction. After dryings 1.2 g of a whhe powder 
remaiiL 

Yield: 88% Mp.: 165° C (deconqiosition, diastereomer 
mixture 3:2) 

Exanqsle 5 

Methyl 3-benz^oxy-3-phenyl-2-(4,6- 
dimethoxypyrimidin-2rylduo)-bu^rate 

11 g (25 nuDol) of methyl 3-benzyloxy-3-phenyl-2- 
hydroxybutyrate (conqxMind 1.1) are disserved in 50 ml of 
dicfalofomedmne, 3 g (30 mmol) of triethylamine are added 
and 3.2 g (28 mmol) of methaxkesulfonyl chloride are added 
dropwise wMlc stining. Stirring is continued for 2 horn at 
room temperature, and the mixture is washed with water, 
dried over magnesium sulfate and evaporated down under 
reduced pressure. The residue is taken up in dimcthylfor- 
mamide and die solution is added drc^mise at 0** C to a 
suspension of 12.9 g (75 mmol) of 4,6- 
dimethoxypyrimidine-2-duol and 8.4 g (100 mmol) of 
sodium bicarbonate in 100 nd of dimethylformamide. After 
stirring has been carried out for 2 hours at room teiiq)eratuit 
and for a further 2 houn at 60° C, the mixture is poined onto 
11 of ice water and the resulting precipitate is filtered off 
widi suction. After drying, 3.2 g of a white powder remain. 

"^^eld: 29% (diastereotner mixture 1:1) 

The conqxxmds stated in Table 2 were 
to die above exa2iq)les. 



1 similariy 



TABLE 2 



R« 

I 



N 



R6— O— C— CH— Y— ^ 
I I \ 
R* COR» N 




O— CHj 



O— CHi 



No. 


R« 


R* 


R» 


Y 


R' 


Dtastereooiers 


Mp, (*C.) 


2.1 


BeiByl 


Fboyl 


Modiyl 


0 


CCH, 


1:1 


115-117 


22 


Beoiyl 




Me%l 


0 


OH 


3:2 




23 


Benzyl 






s 


OCH3 


1:1 




2.4 


Boozy] 


Fbeoyl 


Metfay] 


s 


OH 






2.5 


Metfayl 


2-FhioiopbeDyl 


Metfayl 


0 


OCH, 


1:1 


126-128 


2.6 


Metfayl 


2-FhioiDpfaeiiyl 


B&ftyl 


0 


OH 


2:1 


185-186 
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TABLE 2-coiitiitued 



o-CHa 

R« N 

R«— O— C-CH— Y — ^ 

I I ^ 
RS COR" N 





R* 


R* 


R* 


Y 




Diasteieon] 


len Mp. rC) 


2.7 


Me%l 


3-MeaiDzypiieQyi 


MBiiiyi 


O 


OCH3 


1.0 (S:l) 


131-132 (93-95) 


Z8 


Med^l 


3-&letfaaiypheoyl 


Mediyl 
Mefliyl 


o 


OH 


W 


187-189 


19 


4-i-Ptopyl|Aieayl 


o 


OCH, 






2,10 


MeflQrl 


4-i-tapy4)heayl 


Mediyl 


o 


OH 






2.11 




2^Metliy^^Bi^ 


MB&y] 


o 


OCH, 


3:1 


122-124 


Z12 




1-M0tlgfl[diei^ 


Mediyl 


o 


OH 


1:1 


135-137 


2.13 




S-Metii^lpibeoyl 


Me%l 


o 


OCH9 


1:1 


105-110 


2.14 


Metfay] 


SOifetfaylpbenyl 


Me%l 


0 


OH 


1:1 


130-132 


2.13 


Me%l 


4-Mettiy^henyl 


Mediyl 


o 


OCH, 


1:1 


99-102 


Z16 


Me%l 


4-Mediy phenyl 


Methyl 


0 


OH 


1:1 


145-147 


il7 


Methyl 


4-Broiniophenyl 


Methyl 


o 


OCH, 


W 


148-150 


zia. 


Metfayl 


4-BTomDpbeflyl 


Metfayl 


0 


OH 


1:0 


189-190 




MeO^l 


2-ihiiyl 


Methyl 


o 


OCH5 






2.20 


Mediyl 


^Poryl 


Metfayl 


o 


OH 






2.21 


Me%l 




Metfayl 


o 


OCH3 






2.22 


Me%l 


3-Fuiyl 


Metfayl 


o 


OH 






2.23 


Mdfafl 


2-'nueiiyl 


Methyl 


o 


OCH, 






204 


Metbyl 


2^'nttBnyl 


tfediyl 


o 


OH 






2J15 




24>yndyl 


Kfediyl 


o 


OCH, 


11 


oil 


2.26 


MedgrI 


2-Fyxiciyi 


Mb%1 


o 


ONa 




175-176 


2.27 




3-I^nnciyi 


Metiiyl 


o 


OCH, 






2.28 




34^nctyl 


Mediyl 


0 


OH 






2J29 




4jyridyl 


Mediyl 


o 


OCH, 






230 






Metfayl 


o 


OH 






231 


Me%l 


S-CUoiopbenyl 


Metfayl 


o 


OCH3 






232 




3-Ciik3tophctiyl 


Mstlgrl 


o 


OH 






233 


BAeflgrl 


2-1111120^1 


Methyl 


o 


OCR, 






234 




2-'naazotyl 


Metfayl 


o 


OH 






235 


Me%l 


3-Isoauzotyl 


Metfayl 


o 


OCH, 






236 


Me%l 


3-l6QsazoIyl 


Methyl 


o 


OH 






237 


Medgrl 


4-bmdazolyl 


Metfayl 


o 


OCH, 






238 


Metigrl 


4-]2iiicla2olyl 


Methyl 


o 


OH 






239 


Mefl^l 


2-Pyzazolyl 


Metfayl 


o 


OCH, 






2.40 


Meliiyl 


1-^rzaasolyl 


Me%l 


o 


OH 






2.41 


Beazy] 


4-Chlc»opfaeoyl 


Metfayl 


o 


OCH, 


1:1 


112-114 


2.42 


Benzyl 


4-ChktDpbeGyl 


Metfayl 




OH 






2.43 


i-Propyl 


2nFluocoiifacoyl 


BAelfayl 


o 


OCH, 


4:1 


115-120 


2.44 


i-Propyi 


TrPhxxopbeayl 


Mediyl 


o 


OH 


11 


14^145 


2.45 


Me%I 


4-Fhiocoi)benyt 


Metfayl 


o 


OCH, 


1:1 


122-125 


Z46 


Metfayl 
Beazyl 


4-FliiotQFlieiDyl 


Metfayl 
Methyl 


o 


OH 


3:1 


170-172 


147 




o 


OCH3 


1:1 


94-95 


2.48 


B«ozyl 


3-Metfay^)faeQyl 


Metfayl 


o 


OH 


1:1 


154-156 


2.49 


Metiqrl 


4Cli]oR3|iheiiyl 


Medtyl 


0 


OCH, 


1:1 


125-127 


230 


MeOyl 


4^CluotO|ioeuyl 


Baetnyi 


o 


OH 


5:1 


206-207 


231 




Pfaenyl 


Bdiyl 


o 


OCH, 


1:0 


95-100 


232 


Mediyl 


Hieoyl 


Elhyl 


o 


OH 


10 


140-142 


233 


Benzyl 


4-Flaaropbsiiyl 


Mediyl 


o 


OCH, 


1:1 


95-98 


234 


Benzyl 


i'Ptaatoptenyl 


Mediyl 


o 


OH 


4:1 


153-154 


235 


4-FhiatDbeaz]^ 


Phcoy! 


Mediyl 


o 


OCH, 


1.-0 


152-153 


236 


4-FtuG3Dbeazyl 


Fbeoyl 


Mediyl 


o 


OH 


7:3 


160-162 


237 


4-BiDm6bcaz;^ 


Hienyl 


Mediyl 


0 


OCH, 


9:1 


158-160 


238 


4-Bioino^)cnzyl 


Ftienyl 


Mediyl 


o 


OH 


1:0 


203-204 


239 


Benzyl 


2-Fhiocoplienyl 


Biediyl 


o 


OCH3 


1:0 


129^130 


2.60 


Benzyl 


S-FhiucuFliei^l 


Methyl 


0 


OH 


10 


200-201 


2.61 


Benzyl 


4-BromDpbeiiyl 


Mediyl 


o 


OCH, 


1:1 


78-79 


2.62 


Benzyl 


4-BroaupbeDyl 


Idediyl 


o 


OH 


1:1 


156-158 


2.63 


Beozy] 


4-Me%^ifaeqyl 


Me&yl 


0 


OCH, 


1:1 


01] 


2M 


Benzyl 


4^feliiylphBnyl 


Medtyl 


o 


OH 


4:1 


158-159 


X65 


Benzyl 


CtKoyl 


EdQTl 


0 


OCH, 




110-112 


Z66 


Benzyl 


Rmyl 


Bdorl 


0 


OH 


IK) 


92-^ 


167 


Etlqrl 


4-Metb(y^Aeuyl 


Mediyl 


o 


OCH, 


10 


117-119 


2.68 


E%1 


4-Me1^yl|Aienyl 


lifediyl 


0 


OH 


1:1 


oil 


2.69 


Medgrl 


TrPmyl 


H 


o 


OCH, 


1:1 


oil 


170 


Motfayl 




H 


o 


OH 


1:1 


oU 


171 


4^hknDbeazyl 


Fbeoyl 


Mediyl 


o 


OCH, 


1.-0 


172-174 


172 


4-Chloiobau,yl 


Fbecyl 


Afediyl 


o 


OH 


1:0 


60-«l 


173 


l-Botyl 




Nfediy] 


o 


OCH, 




104-106 


174 


2-Btfy] 


4-BiomophBuyl 


Ikfedryl 


o 


OH 


IK) 


153-154 
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TABL£ 2-continucd 



0— CHj 



I 



N 



R«_0— C— CH—Y— ^ 
I I \ 

COR» N 




O— CUs 







R^ 


R' 


V 
X 


B< 

H 


DiutefBGi 


ms wop, \ ^*) 


Z75 


D-Piopyl 






0 


OCH* 
OH 


9:1 


119-120 


2.76 


4-FliiocoffaBnyl 


o 


9:1 


104-105 


Z77 




3-Nstropiimyl 




o 


OCH, 


1:1 


101-102 


2.78 




3-Nxtropnciiyi 


Metziyi 


o 


ATT 

OH 


1:1 


165-172 


179 




4-IHfluoiD^ieQyl 


tfetfayl 


o 


OCH, 


IK) 


112-lU 


2.80 


Me%l 
Me%l 




H 


0 


OH 


4:1 


68-70 


4-1>ifiiK)iDEdK^yl 


181 


3-It)aeiiyl 


o 


OCHs 


1:1 


80-82 


182 


Med^l 


a-IUeiiyl 


H 


o 


OH 


1:1 


oil 


183 


4-Cfaknobeniyl 


Ftmyl 


Mett^l 


o 


OCH3 


ai 


112^113 


184 


4-Chk)iDbaizyl 


Ffacoyl 


l^fliyl 


0 


OCH, 


0:1 


60-61 


185 


Metl^l 


Fbeoyl 




0 


OCH3 


1*3 


125-130 


186 


Me%l 




Ediyl 


o 


OH 


0:1 


133-135 


187 


Benzyl 




Mrttiyl 


o 


OCH, 


3:1 


86-87 


188 


Benzyl 


B-Metboa^pboiy] 


BMiyl 


o 


OH 


IK) 


155 


189 


Benzyl 


3-MisdDxyi^ieiiyl 


Methyl 


o 


OH 


ai 


138-14Q 


190 


241iaQrfettiyl 


Flienyl 


Methyl 


o 


OH 


130 


147-149 


191 


MeOyl 


S-}^2iyl 


H 


o 


OCH, 


1:1 


oH 


192 


Me%l 


3-Ftaiyl 


H 


0 


OH 


1:1 


131-135 


193 


3-CP,— beany 1 


Ftieiiy] 


Mc%l 


o 


OCH, 


11 


151-152 


194 


3^,— benzyl 


Phenyl 


Me&yl 


o 


OH 


1:1 


oil 


19S 


2^^E'hiorobeDzefie 


Ffaenyl 




o 


OCH, 


11 


170-173 


196 




Pbeoyi 


Methyl 


o 


OH 


W 


160-162 


197 


2-FluoxDbeiizeiie 


Flmyl 


Methyl 


o 


OH 


1:3 


138-141 


198 


3-FlQOSDbeiBy) 


Itaiyl 


Bfelhyl 


o 


OCH, 


1:1 


81-86 


259 


3-FlnoiDbeuzyl 


Flieiiyl 


Methyl 


0 


OH 


4:1 


19S-197 


1100 3-Fbofobenzyl 


Rmiyt 


Mslhyl 


o 


ONa 


3:1 


250-260 


1101 4-FhKnobenz]^ 


Ptenyi 


ftMiyl 


0 


OCH, 


1:1 


112-115 


1102 A-rbxmibenzyl 


Ftooyl 




0 


OH 







Use exanqiles: 

The hcrbicidal acdoa of the 3-(bet)arylcarix3xyHc acid 
denvatives of the general fonniila I could be dcmoastrated 
by greenhouse experiments: 

The culture vessels used were plastic flowerpots contain- 
ing loamy sand with about 3.0% of humus as a substrate. 
The seeds of the test plant were sown sq)arately according 
to species. 

In the preenoagpnce treatment, the active ingredients 
suspended or emulsified in water were applied direcdy after 
sowing by means of finely distributing nozzles. The vessels 
were ti^tly sprinklo'-irngated in or& to pconsote genni- 
natioQ and growth and were then covered with transparent 
plastic covers until &e plants had begun to grow. This 
covering ensures unifonn gennination of the test plants, 
unless this has been adversely affected by the active ingre- 
dients. 

For tile postemeargence q>plication, the test plants are 
grown to a height of growth of from 3 to 15 cm, dcfiending 
on the f<Hm of growth, before being treated with the active 
ingredients suspended or emulsified in watcL For diis 
purpose, tiie test plants are either sown directly and grown 
in the same vessels or first grown separately as seedlings and 
transplanted into the test vessels a few days before the 
treatment The apfdication rate for the postcmeigence treat- 
ment is 0,L25 or 0.06 kg/ha of a.L 

The plants were Iccpt at 10* to 25° C or 20** to 35** Q, 
according to species. The experimental period is extended 
over from 2 to 4 weeks. During this time, the plants were 
tended, .and their reaction to the individual treatments was 
evaluated. 



Evaloatioa was based on a scale from 0 to 100. lOOmeans 
no emergence of the plant or ccmplete destructicxi of at least 
the aboveground paits and 0 means no damage or nmoal 
course of growth. 



The plants used in the greenhouse experiments consisted 
(tf the foUowittg species: 



Botudcsl Na&e 


CnovnnQ N«mo 


AboRvisbon 


GosTfpban kbwtam 


Cottoo 


OOSHI 


Oryza *adva 




ORYSA 




SoouDer wbeot 


ntZAS 


AJoptcuns myonwiJer 


Skukx foxtail 


ALOMY 




Redtroot pigweed 


AMARB 


Brachiarki piatypkyUa 




BRAFP 


Cktnepodaam aSbmn. 


Coomao lambaquazten 


I CHBAL 


SeMbaiia txaikaa 


Heof) fusbuus 


SHHBX 


SetariafiAerii 




SBTFA 


Snaria viri£t 


Qreen fbxtaiJ 


SETVI 


Sokauan mpvn 


Bbck nij^ttdiade 


SOLNX 


Vumica qpp. 


Spoodwtll gpocics 


VERSS 



The results listed in Table A show the superic^ herinddal 
65 action and the better selectivity of the novel oxnpound No. 
2.2 in comparison with the (xmqsarative substance A dis- 
closed in EP-A 409 368 



so 



55 



60 
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OCHs 



CeHs N 
HiC— O— C— CH— O — ^ 
CHj COOH N 




OCHj 



TABLE A 



Examples d die ocoliol of undesirable pUots md seiectiYxty m 
the czimple crop cotton with postemeigeace spplicatiao of 0.125 
or 0.06 kgAn of ai. in llie gfrmihonsB. 



Example No. 
Test 



C«H$ N 

R6_0— C— CH— O — ^ 

/ I \ 
CHi COOH K •= 



Benzyl 
Damftflp in % 




OCH3 



OCH3 



CH, 
A 



SBTVI 
AMARE 

SOLNI 



10 


3 


3S 


20 


100 


100 


75 


70 


100 


98 


80 


60 


98 


98 


100 


75 


100 


100 


96 


90 



At qnlication rates of 5 kg/ha to 025 Icg/ha, compounds 
No. 2M, 2.16, 2.52, 2.86 and 225 showed good hextiddal 
activity. Con^xxinds No. 2.84 and 2.16 simultaneously 
showed very good selectivity in the exanqile crop cotton. In 
addition. Example No. 2.16 was also selective in zicc. 
Exan9>le 252 was well tolerated by tfie crop summer wheat 

We claim: 

1. A 3-(bet)arylcart>0Kylic add derivative of the fonzmla 

I 



R3 



R< R 

R*— Z-<: — CH— Y — 



R» 



10 



15 



20 



pbnte ai25 kg/ha 0O6kgfb» (MSkgfhk 0.06 kg/la 25 



30 



35 



40 



45 



where R is fonnyL CO2H or a radical hydrolyzable to 
COOH and 50 
Rj is halogen, Ci-C4-aIkyl, Ci-<:4-haloalkyl, C1-C4- 

alkoKy, Ci-C4-haloalfcaxy or Ci-C4-aD[yithio; 
X is nitrogen <x CR^^, where R^^ is hydrogen cx, together 
with R^, forms a 3-membcred or 4-membered al^lene or 
alkenylene chain, in each of which a methylene group is 55 
replaced by oxygen; 
R^ is halogen, Cj-C:4-alkyl, C|-C4-haloalkyl, C1-C4- 
alknxy, Ci-<:4-haloalk0xy or C,-C4-alkyWuo or R' is 
linked to R^^ as stated above to form a 5-membered or 
6*n2embcred ring; 60 
R^ is phenyl or n^tfayl which may be substituted by one or 
mote, in particular one to three, of the following radicals: 
halogen, nitro, cyano> hydroxy, metc^o, amino, C1-C4- 
alkyl, Ci-C4-haloalkyl, Ci-C4-alkoxy, Ci-C4- 
haloalkoxy, Ci-C4-alkylthio, Ci-C4-alkylamino, 65 
di-<Ij-C4-alkylamino, Ci-C4-alkylcarbonyl or Ci-C4- 
aikoxycaix>nyl; 



a five-membered or six-membered hderoaromatic structure 
which contains one to three nitrogen atoms and/or one 
sulfur <H' oxygen atom and may cany one or more of the 
following radicals: halogen, nitro, cyano, hydroxyl, 
mcrcqyto, amino, Ci-C4-aikyt Ci-C4'4ialoalkyl, C1-C4- 
alkoxy, Ci-C4-haloalkaxy, Ci-C4-alkylthio, Ci-<:4- 
aU^lmniiLO, Ci-C4-diaIkylamuio, Ci-C4-alkylcarbonyl, 
Ci-C4-aIkaxycartx)nyl or phenyl; 

R^ is hydrogen, Ci-C4-alkyl, Ca-Cg-alkcnyl, Ca-C^- 
^Ikynyl, Q-Cg-cydoalkyl, Ci-C4-haloalkyl, C1-C4- 
alkoxyalkyi, Ci-C4-al^lthioal]^l orf^enyl; 

R* is Ci-Ce-alkyl C^^aSkenyl Ca-C^-alkynyl or Cj-Q- 
cydoalkyi, it being possible for these radicals to be mono- 
or polysubstituted in each case by: halogen, nitro, cyano, 
Ci-C4-alk0xy, C3-C«-alkBnyloxy, Ca-C^-alkynyloxy, 
Ci-C4-alkylthio, Ci-C4-haloalkoxy, C1-C4- 
alkylcarbonyl, Ci-C4-alkoxycarbonyl, C1-C4- 
allgrlamino, di-Ci-C4-al]^lamino, phenyl ch- phenyl 
phenaxy which is mono- or polysubstituted, for exaiiq>le 
mono- to trisubstituted, by halogen, nitro, cyano, 
alkyl, Ci"C4-haloalkyI, C,-C4-alkoxy, C1-C4- 
haloalkoxy or Ci-C4-alkylthio; 

Y is sulfiir or oxygen or a single bond; and 

Z is sulfur or oocygen; 

with the proviso that R^ is not unsubstituted Ci-C4-aUyl 
when R^ is unsubstituted phenyl, Z is oxygen and 
simultaneously R^ is methyl <x hydrogen. 

2. A 3-(het)arylcarboxy]ic add derivative of the general 
formula I as dahned in claim 1, where R is 



o 
II 



^ere R^ has tiie following meanings: 

a) hydrogen; 

b) a sucdnylimidoxy group; 

c) a 5-meihbcxed heCeroaromatic structure which is bonded 
via a nitrogen atom, contains two or three nitrogen atoms 
and may carry one or two halogen atoms or one or two of 
the following radicals: 

Ci-<:4-alkyl, Ci-C4-haloalkyl, Ci-C4-alkDxy, C1-C4- 
haloalkoxy or Ci-C4-alkylthio; 

d) a radical 



-(0)-N 



/ 
\ 



R« 



wheremisOor 1 andR^ and R^ which may be identical 

or different, have the following meanings: 
hydrogen; 

Ci-Cs-aikyl, Cj-C^-alkenyl, Cj-Q-alkynyl or Ca-Cg- 
cydoalkyl, where each of these radicals may cany one 
to five halogen atoms or one 0€ two of the following 
groups: Ci-C4-alkoxy, Cj-Cg-alfccnyloxy, C3-C5- 
alkynyloxy, Ci-C4-alkylthio, Cj-C^-alkenylthio, 
Cj-Cg-alfcynylthio, Ci-C4-haloalkoxy, Cj-C4- 
alltylcarbonyl, Ca-C^-alkenylcarbonyl, Ca-Cg- 
alkynylcarbonyl, Ci-C4-alkoxycarbonyl» Cj-Cg- 
alkenyloxycarbonyl, Ca-Cg-alkynyloxycarbonyl, 
di-Ci-C4-alkylamino, Ca-Cg-oycloalkyl, phenyl or 
phenyl which is monosubstituted or polysubstituted by 
halogen, nitro, cyano, Ci-C4-alkyl, Ci-<!4-lialoalkyl, 
C|-C4-alkDxy, Ci-C4-haloalkoxy or C|— Q-alkylthio; 

phenyl which may be substituted by one or more of die 
following radicals: halogen, rdtco, cyano, C|-C4-alkyl, 
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Ci-C4-haloaIk^ Ci-C4-aIkoKy, Ci-C4-haloalkoocy or 
Ci-C4-atkyItfaio; 

and together fonn a cyclic, c^onally substituted 
C4-C7-alkylene chain or together fonn a cydic, option- 
ally substituted C^g-alk^ne chain containing a het- 
eroatom sdected from the grtnip consisting of oxygen, 
sulfur and nitrogen; 
e) R^ is furthcimofc a g^map 



ix) R^*^ is finthen 
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re a group 



-N=c 



/ 

< 

\ 



R>1 



10 



(0>k 
II 



where 

R^^ and R^^ , may be identical or different and are each: 
Ci-Cg-all^l* C3-<Valkcnyl, Ca-Ce-alkynyl or Cg-Q- 
cydoalkyly where these radicals may cany one C]-€4- 
alkoxy cr Cx-C4-attylthio a one phenyl radical; 
{toiyl which may be substituted by one or more of the 
following radicals: 

where R' is Ci-C4-alkyl, phen>i or phenyl wtidi is 15 halogen, nitro, cyano, Ci-C4-alkyl, Cj-C4^aloalkyI, 

Ci-C4-altoxY, Ci-C4-lialoalkoxy or Ci-C4-all^lthio; 

orR^^ andR^tog^crformaCj-Ci}**^^^^^ chain whidi 
may cany one to three C|-C4-alicyI groups; 

g) or R^ forms a radical 



m(mosubstLtuted or polysulKtituted by halogen, nitro, 
cyano, Ci-C4-alkyl, C,-C4-haloalkyl, Cj-C4-alkoxy, 
Ci*C4-haloalkoxy or Ci-C;4-alkylthio, or Ci-C4- 
haioalkyl, C3-<Valkenyl or C^-CValkynyl, p may be 
1, 2, 3 or 4 and k may be 0, 1 or 2; 
0 a radical 0R'°, where R^° is: 

i) hydrogen, an alkali metal cation, one equivalent of an 
alkaline earth metal cation, the amnK>niiim cation or an 
organic ammonium i<Hi; 

11) C3-<^-cydoalkyl Which may cany one to three 
C|-C4-alkyl radicals; 

iii)Ci-Cs-alk3d whidi may carry one to five halogen 

atoms or one of the following radicals: 

Ci-C4-alkoxy, Ci-C4-alkylthio, cyano, Ci-C4- 
alkylcarbonyl, C3-C8-cycloalkyl, C1-C4- 
alkoxycaiboiiyl, phenyUpbenoxy or phenylcarbcmyL 
where the aromatic radicals in turn may eadi carry 
one to five halogen atoms or one to three of the 
following radicals: nitro, cyano, Ci-C4-alkyl, 
Ci-04-haloalkyL C4-C4-alk0xy, Ci-<:4-4ialoalkaxy 
or Ci-C4-allcylthio; 
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where R is: 

Ci-C4-aIkyl, Ca-CValkenyl, Cg-Q-alkynyl or Cs-Q- 
cydoaU^l, \^1ierc these radicals may cany one 
C|-C4-alkoxy or Cj-C4-al]grltfaio (X one phenyl 
radical; 

phenyl whidi may t>e substituted by one to five halogen 
atoms or <me to three of the foUowii^ radicals: nitro, 
cyano, Ci-C4-alkyl, Ci-C4-haloalkyi, Ci-C4-allK)xy, 
Ci-C4-haloalkoxy Ci-C4-a]kyithio. 
3. A 3-arylcarboxylic add derivative of the fonnuia I as 
claimed in claim 1, in which R^ is phenyl which may be 
substituted as stated in claim 1, and the remaining substitu- 
ents have the meanings stated in daim 1. 



4. A 3-arylcarboxylic add derivative of the fcnmiia I as 
iv) Q-CB-aUgrl whidi may cany one to five halogen 40 clauned in daim 1, in whidi Z is oxygen, R^ is phenyl whidi 



atoms and carries one of the foUowing radicals: a 
5-membcred hetcroaromatic structure containing one to 
ttiree nitrogen atoms or a S*membered heteroaromatic 
structure containing one nitrogen atom and one oxygen 
or sulfur atom, whidi may carry one to four halogen 
atoms or one or two of the following radicals: nitro, 
cyano, Ci-C4-altyl, Ci-C4-haloalkyl, Ci-C4-alkaxy^ 
Ci-C4-haloaIkaxy or Ci-C4-alkylthio; 



may be substituted as stated in daim 1, R^ is methyl, X is 
CH, R^ andR^ are each methoxy and Y, R' and R^ have (he 
meanings stated in daim 1. 

5. A 3-hetarylcarbaxylic add derivative of the formula I 
45 as clainied in claim 1, in which R^ is a five- or six-maxibered 

heteroaromatic structure as claimed in daim 1 and the 
remaining sutistitucnts have the meanings stated in claim 1. 

6. A 3-heCarylcartxixylic add derivative of the formula I 
as daimed in daim 1, in ^uch Z is oxygen, R** is a five- or 
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v) Cj^0-alk^ which canies one of the following radicals 50 six-membcred h^croaroinatic structure as daiiiied in daim 
in the 2 position: Ci-C4-alkoxyimino, C^-C^- 
alkenyloxyimino, C3-C5-haloalkenyloxyimino or ben- 
zyloxyimino; 

^) Cj-Q-alken^ or C3-C^-alkynyl, where these groups 
in turn may carry one to five halogen atoms; 

vii) phenyl which may cany one to five halogen atoms or 
one to tiuree of the foUowing radicals: nitro, cyano, 
Ci-C^-allgrl, Ci-C4-haloaU^, Ci-<::4-alk0xy, C1-C4- 
haloalkoxy C|-<!4-aIkyltiUo; 

viii) a 5-mcmbered heteroaromatic structure whidi has 
bonded via a nitrogen atom, contains one to three 

nitrogen atoms and may cany one ot two halogen claimed in daim 1 is allowed to act on the plants on dieir 

atoms or one or two ci tfie foUowing radicals: nitro, ^ habitat 

cyano, Ci-C4-alkyi, C|-C4-baloalkyl, Ci-C4-aUcoxy, ll.A3-(het)ar)dcarboxylicadddaivativeoftheformuIa 

Ci-C4-haloaUD0(xy or Ci-C4-alkylthio; VI 



1, R' is mc^yl, X is CH, R^ and R^ are nu^thoxy and Y, R' 
and R^ have the meanings stated in daim 1. 

7. A hart}idde containing a compound of the formula I as 
claimed in daim 1 and conventional inert additives. 

8. A method for contn^ling undesirable plant growdi, 
wherein a heibiddal amount of a conqxxmd of the formula 
I as claimed in daim 1 is aUowed to act on the plants or on 
their habitat 

9. An agoit for influendng piant growth, containing a 
60 compoond of the formula I as claimed in daim 1 and 

conventional inert additives. 

10. A method for regulating |^t growth, wherein a 
biorcgulatofy amount of a compound of the fcnnula I as 
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VI 



I 

R<— Z— C— CH— OH 
I I 
R 

whoe R, R^ R^, R^ and Zhavc the meanings stated in daim 
1, with the proviso that R^ is not unsubstituted alkyi when 
R^ is unsubstituted phenyl or 4-isobutylfdienyI, Z is oocygen 
and R' is simultaneously methyl or hydrogen. 

12. A process for the preparation of a 3 -(bet) 
arylcaxboxyiic add derivative of the foimnla VI 



R* 

I 

R*— 2— C— CH— OH 
I I 
R» R 

wherein an epoxide of the formula IV 



VI 
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IS 
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la vn 



N 



vn 



N 



■i 



where R" is halogen pr R^^SO^— and R^* is Ci-C4-alkyl, 
Ci-C4'-haloal]^l or pheoyL in an inert solvent in the pres- 
ence of a base. 

14. A process for the preparation of a 3-het(aryl) 
caiboxylic add derivative of the formula I as daimed in 
claim 1, where Y is sulfur, wherein a 3-het(aiyl)cafbox^c 
add derivative of the formula vm 



IV 



R- 

where R, R^ and R^ have the meanings stated in claim 1, is 
reacted with a oompouiMl of the fcnnula V 



where R^ and Z have die meanings stated in claim 1, with 
the proviso that R^ is not unsubstituted alkyl when R^ is 
unsubstituted phenyl or 4-isobutylphenyU Z is oxygen and 
R^ is simultaneously methyl or hydrogen^ if required in an 
inert solvent or with the addition of a suitable catalyst. 

15. A process for die prq>aration of 3-(het)arylcaiboxylic 
add derivatives of the fomuila I as daimed in claim 1^ where 
is oxygen wherein the 3-het(aryI)carfooxylic add derivative 
of the fcnnula VI 



R* 
I 

R«— Z— C— CH— OH 
I I 
R' R 



VI 



20 R* VI 

R«— Z— C — CH— OSOjR" 
I I 
R^ R 



^ \^ere die substituents have the meanings Stated in daim 12, 
is reacted with a pyrimidyl— or triazinylthiol of the formula 
DC 
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N 



R3 



DC 



N 



-< 



R^ 



where R^, R^ and X have die meanings stated in daim 1, 
with die proviso that R^ is not unsubstituted alkyl when R^ 
is unsubstituted f^enyl or 4-isobutylphenyU Z is oxygen and 
^ R^ is simultaneously methyl or hydrogm. 



where the substituents have the meanings stated in daim 1, 
is reacted widi a pyrimidyl or triazinyl derivative of die 
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AFFUCANT: Ernst Btununn et al. 
PATEhfT NO.: 5,703^17 
^ GRANT DATE: December 30. 1997 

Tl« foltowiag have been recdvcd in the U.S. 

1. Tisnsminil Letter (in di^licate) 

2. Request lor Ceitifiate of CoiTOtioQ 
1 FonoITOSB/44 (io dopitcale) 

4. Piower of AltoB^ to P^wecute ApplicMioM Be^ 

5. StatcnKDt Under 37 CFR 3.73b 
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United States 
Patent and 
Trademark Office 



Maintenance Fees Window Dates 

Patent Number: 5840722 



07/30/200710:50 AM EDT 

Application Number: 08718377 





4th Year 


8th Year 


12th Year 


Open Date 


11/26/2001 


11/25/2005 


11/24/2009 


Surcharge Date 


05/28/2002 


05/25/2006 


05/25/2010 


Close Date 


11/25/2002 


11/24/2006 


11/24/2010 



I 
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Uiuted States 
Patent and 
Trademark Office 



Patent Maintenance Fees 


07/30/2007 10:50 AM EDT 


Patent Number: 


5840722 


Application Number: 


08718377 


Issue Date: 


11/24/1998 


Filing Date: 


09/30/1 996 


Window Opens^. 


11/24/2009 


Surcharge Date: 


05/25/2010 


Window Closes: 


11/24/2010 


Payment Year: 




Entity Status: 


LARGE 


Customer Number: 


26474 


Street Address: 


NOVAK DRUCE DELUCA & QUIGG, LLP 


City: 


WASHINGTON 


State: 


DC 


Zip Code: 


20005 


Phone Number: 


(202) 659-0100 


Currently there are no fees due. 
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UINTILES 



Quintiles, Inc. 
Post Office Box 970d 
Kansas City, MO 64134-0708 
(816) 767-6000 



June 3. 2002 

Central Document Room 
* Center for Drug Evaluation and Research 
Food.and Drug Administration 
12229 Wilkins Avenue 
Rockville, MD 20852 



BSF 208075 for Pulmonary Arterial Hypertension (initial Submission) 



Dear Sir or Madam: 

On behalf of Myogen, Inc., Quintiles, Inc. is submitting with this con-espondence an initial 
Investigational New Drug Application (IND) for a new chemical entity. BSF 208075, an ETa 
selective endothelin receptor antagonist, being investigated in patients with pulmonary arterial 
hypertension. In accordance with 21 CFR Part 312 this thirty volume IND is submitted in 
• triplicate. 

To aid in the evaluation of the application, Section 10 of. this IND contains additional infonmation 
regarding communication with the Division of Cardio-Renal Drug Products that took place 
previously under iND 63.412. This includes a summary of the actions taken by Myogen in 
response to the Division's recommendations and copies of correspondence and meeting minutes 
that discussed the investigation of BSF 208075 for the indication of pulmonary arterial 
hypertension. In addition; Section 1 1 of this IND contains a copy of the informed consent form for 
protocol AMB-220, whteh is submitted in Section 6. 

Also, please find enclosed for submission a letter from Myogen. Inc. transferring the responsibility 
as US Agent' and Autfiorized Representative to Quintiles, inc.; a letter from Quintiles accepting 
the transfer of responsibility; and an official Transfer of US Regulatory Obligations form 
delineating the duties.being transferred. 

Any questions conceming this Investigational New Drug Application should be directed to: 



Marguerite Enlow, Pharm.D., RAC 
Associate- Regulatory Director. 
Regulatory and Technical Services 
Quintiles, .Inc. 
P.O. Box 9708 

Kansas City, MO 64134-0708 
Telephone: (816) 767-6408 
Fax: (816)767-7373 



Subject: 



Investigational New Drug Application 



Serial No. 000 




Executive Director 

Regulatory and Technical Services 

Quintiles, Inc. Kansas City 



Innovative therapies 

M Jg targeting heart muscle disease 



June 3, 2002 



Myogen 



Douglas Throckmorton, M.D. 
Director, Division of Cardio-Renal Drug Products 
Center for Drug Evaluation and Research (HFD-1 10) 
Food and Drug Administration 



Subject: 



BSF 208075 

Selective Endothelin Receptor Antagonist 
. For Pulmonary Arterial Hypertension 



General Correspondence: 
Transfer of responsibility as 
US Agent and Authorized 
Representative 



Dear Dr. Throckmorton: 



Effective June 3, 2002, Myogen, Inc. is authorizing Quintiles, Inc., Kansas City, MO to act as its 
U.S. Agent and Authorized Representative for BSF 208075, an ETA Selective Endothelin Receptor 
Antagonist, being investigated in patients with pulmonary arterial hypertension. The duties to be 
performed by Quintiles, Inc. are: 

• [ Submission of the IND 

• Verbal and written interaction with the FDA 

• Conduct of meetings with the FDA 

• Submission of the IND annual reports 

• Submission of IND amendments 

• , General IND maintenance 



Marguerite Enlow, Pharm.D., RAC 
Associate Regulatory Director, 
. Regulatory and Technical Services 
Quintiles, Inc. 
P.O. Box 9708 

Kansas City, MO 64134-0708 
Telephone: (816) 767-6408 
Fax: (816)767-7373 



If you have any questions regarding the above information, please do not hesitate to contact me at 
Myogen. Inc., 7577 West 103rd Ave. #212. .Westminster. CO 80021-5426, telephone (303) 464- 
5221 



7575 W. 103"* Ave suite #102 • Westminster, CO 80021-5426* Phone: 303^10-6666 • Fax: 303-410-6667 



The contact person at Quintiles, Inc., Is: 



Sincerely. 




J, William preytag . 
President, CEO and Chairman 
Myogen, Inc. . 



UINTILES 




Kansas City, MO 64134-0708 
(816) 767*6000 



June 3, 2002 



Douglas Throckmorton, M,D. 
Director. Division of Cardio-Renal Drug Products 
Center for Drug Evaluation and Research (HFD-110) 
Food and Drug Administration 



Selective Endothelin Receptor Antagonist Acceptance of responsibility 



Dear Dr. Throcknnorton: 

Effective June 3. 2002, Quintiles/lnc, Kansas City. MO assumes the responsibility from Myogen, 
Inc. as the U.S. Agent and Authorized Representative for BSF 208075. ian ETa Selective 
Endothelin Receptor Antagonist, being investigated in patients with pulmonary arterial 
hypertension. The duties to be performed by Quintiies, Inc. are: 



• Submission of the IND 

• Verbal and written interaction with the FDA ' 

• Conduct of meetings with the FDA 

• Submission of the fND annual reports 

• Submission of IND amendments 

• General IND maintenance 



Marguerite Enlow. Pharm.D.; RAC 
Associate Regulatory Director, 
Regulatory and Technical Services 
Quintiles, Inc. 
P.O. Box 9708 

Kansas City, MO 64134-0708 ^ 
telephone: (816)767-6408 
Fax: ' (816)767-7373 



If you have any questions regarding the above infomnatioh, please do not hesitate to contact me 
at Quintiles, Inc., P.O. Box 9708. Kansas City, Missouri 64134-0708. telephone (816) 767-6493. 



Subject: 



BSF 208075 



General Correspondence: 



For Pulnrionary Arterial Hypertension' 



as US Agent and Authorized 
Representative 



The contact person at Quintiles, Inc., is: 




CynthiA Kirk, Ph.D., RAC 
Executive Director 
Regulatory and Technical Services 
Quintiles, Inc. Kansas City 



TRANSFER OF US FDA REGULATORY OBLIGATIONS FOR INVESTIGATIONAL 
PHARMACEUTICAL AND BIOLOGIC PRODUCTS UNDER AN INVESTIGATIONAL NEW DRUG (IND) 
APPLICATION (21 CFR 312 J2) 

Form No: CRO.FM.AMR,RA002.V02 Page 1 of 3 



Sponsor . 



Myogen 



Product Name: BSF 20807S . 

Indication: Pulmonary Arterial Hypertension 



Project Code/ 
Work Order Nimiber 

IND Number. 
Protocol Nmnbar. 



Not Assigned 



Not Available 



Ail protocols 



• 




Responsibility 


21CFR 


Oblation Assigned 
to: 










Sponsor 


Qnintiks 


A- 


.1. 


Preparation of all or part of an IND application 


31223 


X 


X 




2. 


Submission of IND application to FDA 




□ 


X 


B. 


Nfaintain an IND with the following amendments, as necessaiy: 






* 


• 

« 


1. 


• 

Preparation of Protocol amendments (includes new protocols, 
dianges in protocols, adding new investigators) 


3 12 JO 


X 


□ 




2. 


Preparation of Chemistry, Manufacturing, and Control 
amendments 


312.31 


X 


□ 


• 


3. 


Preparation of Pharmacology and Toxicology amendments 


31231 


X 


□ 




4. 


Preparation of Clinical amendments 


312.31 


. X 


a 




5. 


Safety Reports 

(a) Preparation of initial report 

(b) Preparation of follow-up reports 

(c) Notifications to FDA (phone/fax or written) 

(d) Notifications to investigators 


312.32 


X 
X 

□ 

X 


D 

□ 

X 

□ 


- 


6. 


Preparation of Annual Reports 


312J3 


A 


V 
A 


• 


7. 


Preparation of re^nse to request for information or clinical ' 
hold 

- 


31241 42 


X 


X 




8. 


Preparation of letter to withdraw an IND 


312.38 . 


■ 

X 


X 




9. 


« 

Act as IND agent; submit all amendments to FDA 


31i23-.42 


□ 


X 


c. 


Selecting investigaton and monitors . 


312.53 




r 


* 


.1. 


Select qualified investigators' 


312J3 (a) 


X 


1 

□ 


* 

1 


2.. 

* 


Control of drug' 

(a) Approve drug shipment after review of required 
information from investigator (including signed Form 
FDA 1572, CV) 

(b) Ship drug to approved investigators 

• 


312.S3(c) 

• 

312^3 (b) 


X 

* 

□ 


□ . 
X 




3. 


Provide qualified monitois'' 


312J3(d) 


X 


□ 



TRANSFER OF US FDA REGULATORY OBUGATIONS FOR INVESTIGATIONAL 
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4. Infonning investigators* 

(a) Review with mvestigators their regulatory re^Kmsibilities 

(b) Supply investigator's brochure 

(c) Inform investigators of new safety informatira about the 
study drug 


3 12.60 -.69 

■ • 

3 1235 (a) 
3 1235 (b) 


X 
X 
X 


□ 
□ 
□ 


D. Review of ongobg investigations 


31236 






1 . Monitoring the' investigation (includes ensuring that 

investigator is complying with all commitments in Section 9 of 
the signed Form FDA- 1572) ' 


3 12.S6(a) 


X 


* 


- 2. Discontinue investigator participation if not compliant 

Note: Ifthe sponsor does not discontinue an investigator v^Qui^ - 
helievec tn he ciofiificantlv lutn-comnliafiL Oirintfles will rcduest 8 coniDlete 
transfer of rcgiilatoiy obligation for that site back to the sponsor. 


312J6(b) 

• 


X 


□ 


3. Initial evaluation of all adverse events' 


312.56(c) 


X 


□ 


4. Upon discontinuation of a study': 

(a) Notify FDA 

(b) Notify IRBs and investigators 

(b) Assure disposition of drug from sites to sponsor 


312.56(d) 


□ 

X 
X 


><□□ 


E. Recordkeeping and record retention 


312.57 






1. Maintain sponsor records and reports for 2 years after study 
end or marketing application approved, for * 

(a) Records of drug shipment and disposition 

(b) AH correspondence with sponsor^ FDA, IRB, 
investigators 

-(c) . Records concerning adverse effects • 

(d) Other records required by FDA 

* • 


31237(aXb) 


X 
X 

X 
X 


* 

□ 
□ 

* 

□ . 
□ 


• 

2. Retain reserve samples of test articles and reference standards 


312.57 (c) 


X 

• 


□ 


F. Disposition of unused supply of investigational drug 


312.59 

• 


* 




L Assure return of drug frorn site to sponsor 

* 




X 


□ 


2. Conduct final disposition or destruction of drug' 




X 


□ 


G, If requested by FDA, submission of sponsor s records and reports 
to FDA for insDection 




Y 
A 


X 


H. Apply for FDA approval to export investigational drug if: 

(a) Drug is not approved for marketing in any country, AND . 
~ (b) Drug is not underan active IND, AND 

(c) Drug is not being exported to one of listed.countries^ 
X Not applicable 


312.110 

* 


□ 

• 


□ 


L Represent sponsor in resolution of disputes with FDA 


312.48 


X . 


X 


J. Obtain investigator financial disclosure information 


[FR 2/2/98] 


X 


□ 



i' 

Sponsor^s name 
Inject code 
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^ If responsibility for an item is shared between the sponsor and Quintiles, both boxes will be checked 
Quintiles* responsibility for the item is limited to the list of sites attached to this document This must be 
confirmed in the contract ^ • 

Listed countries: Australia, Canada, Israel, Japan, New Zealand, Switzerland, South Africa, and current 
member nations of the European Union and European Economic Area.* 



According to 2 1 CFR 3 12.S2(bX ^'A contract research organization that assumes any oblivion of a sponsor 
^11 comply with the specific regulations in this chapter applicable to this obligation and shdl be subject to the 
same regulatory action as a sponsor for &ilure to comply with any obligation assumed under these regulations." 
the assignment of responsibility, does not preclude eitfier the sponsor or the CRO from participating in the 
requirements of the CFR 

• * 

The sponsor hereby transfers to Quintiles, Inc. the responsibilities indicated above under the column tilled 
"Obligation Assigned to QUINTILES," effective \^ }^ ZPPZ^ te). 




Signature 



MYOGEN 



QUINTILES 



Regulato 



yr^Ec T^hnical Services Signature 



j. William Frevta^ 



Marguerite Enlow 



Printed Name 



President. CEO and Chairman 



Printed Name 

Associate Director 



Title 



Tide 



Date 



Date 



t 



Sponsor^s name 
Project code ' 



COPY 



^ DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 





Food and Drug Administration 
Rockville. MD 20857 



IND 64,915 



Myogen, Inc. 

Attention: Mr. J. William Freytag 
7575 West 103rd Avenue. Suite #102 
Westminster, CO 80021 



Dear Mr. Freytag:. . . . - ^ 

We acknowledge receipt of your Investigational New Drug Application (IND) submitted under section 
505(i) of the Federal Food, Drug, and Cosmetic Act. Please note the following identifying data: 

IND Number Assigned: 64,915 

Sponsor: Myogen, Inc. 

Name of Drug: BSF 208075 

iDate of Submission: J Juhe-3,2002 '.^ ^ • • ' 
•Date, of Receipt: - . : June- 4; 2002 ■ ' 

Studies in humans may not be initiated until 30 days after the date of receipt shown above. If, on or 
before July 3, 2002, we identify deficiencies in the IND that require correction before human studies 
begin or that require restriction of human studies, we will notify you immediately that (1) clinical studies 
may not be mitiated under this IND ("clinical hold") or that (2) certain restrictions apply to clinical 
studies under this IND ("partial clinical hold"). In the event of such notification, you must not initiate or 
you must restrict such studies until you have submitted information to correct the deficiencies, and we 
have notified you that the information you submitted is satisfactory. 

It has not been our policy to object to a sponsor, upon receipt of this acknowledgement letter, either 
obtaining supplies of the investigational drug or shipping it to investigators listed in the IND. However, if 
the drug is shipped to investigators, they should be reminded that studies mav not begin under the IND 
until 30 days after the IND receipt date or later if the IND is placed on clinical hold. 

As sponsor of this IND, you are responsible for compliance with the Federal Food, Drug, and Cosmetic 
Act and the implementing regulations (Title 21 of the Code of Federal Regulations). Those 
responsibilities include (1) reporting any unexpected fatal or life-threatening adverse experience 
associated with use of the drug by telephone or fax no later than 7 calendar days after initial receipt of the 
information [21 CFR 312.32(c)(2)]; (2) reporting any adverse experience associated with use of the drug 
that is both serious and unexpected in writing no later than 15 calendar days after initial receipt of the 
information. [21 CFR 3 12.32(c)(1)]; and (3) submitting annual progress reports [21 CFR 312.33]. 



IND 64.915 
Page 2 

Please forward all future conununications concerning this IND in triplicate, identified by the above IND 
number, to either of the following addresses: 

U.S. Postal Service: 

Center for Drug Evaluation and Research 
Division of Cardio-Renal Drug Products, HFD-1 10 
Attention: Division Document Room 
5600 Fishers Lane 
Rockville, Maryland 20857 

Courier/Overnight Mail: 

Food and Drug Administration 

Center for Drug Evaluation and Research 

Division of Cardio-Renal Dmg Products. HFD-1 10 

Attention: Division Document Room 

1451 Rockville Pike 

Rockville, Maryland 20852 

If you have any questions, please call me at (301) 594-5333. 

Sincerely yours. 



Zelda McDonald 

Regulatory Project Manager 

Division of Cardio-Renal Drug Products 

Office of Drug Evaluation I 

Center for Drug Evaluation and Research 

cc: 

Quintiles, Inc. 

Cynthia Kirk. Ph.D., RAC 

P.O. Box 9708 (Dock 6, F3-M3026) 

Kansas City, MO 64134-0708 



This is a representation of an electronic record that was signed electronically and 
this page Is the manifestation of the electronic signature. 



/s/ 



Zelda McDonald 

6/10/02 02:21:20 PM 




DEPARTMENT OF HEALTH & HUMAN SERVICES 



Public Health Service 



Food and Drug Administration 
Rockville. MD 20857 



NDA 22-081 



Gilead Colorado, Inc. 
Attention: Ms. Linnea Tanner 
Director, Regulatory Affairs 
7575 West 103'^ Ave., #102 
Westmister, CO 80021-5426 

Dear Ms. Tanner: 

We have received your new drug application (NDA) submitted under section 505(b) of the 
Federal Food, Drug, and Cosmetic Act for the following: 

Name of Drug Product: Letairis (ambrisentan) 5 and 10 mg Tablets 

Date of Application: December 13, 2006 

Date of Receipt: December 1 8, 2006 

Our Reference Number: NDA 22-081 

Unless we notify you within 60 days of the receipt date that the application is not sufficiently 
complete to permit a substantive review, we will file the application on February 16, 2007 in 
accordance with 21 CFR 314.101(a). 

Please cite the NDA number listed above at the top of the first page of all submissions to this 
application. Send all submissions, electronic or paper, including those sent by overnight mail or 
courier, to the following address: 



Food and Drug Administration 

Center for Drug Evaluation and Research 

Division of Cardiovascular and Renal Products 

5901-B Ammendale Road 

BeltsviIle,MD 20705-1266 



R E C 



E I V E D 



; 7 2009 



Per 



02 



NDA 22-081 
Page 2 



If you have any questions, please contact: 

Ms. Melissa Robb 

Regulatory Health Project Manager 

(301) 796-1138 



Sincerely, 

fSee.appendecf electronic signature page} 

Edward Fromm 

Chief, Project Management Staff 

Division of Cardiovascular and Renal Products 

Office of Drug Evaluation I 

Center for Drug Evaluation and Research 



This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 



/s/ 



Edward Fromm 
1/10/2007 02:31:37 PM 



REGULATORY REVIEW PERIOD ACTIVITIES 



The table below summarizes representative formal submissions and contacts 
between the drug sponsor and FDA throughout the regulatory review period. The table is 
not comprehensive as to every event corresponding to a given type of submission, nor 
does it reflect regular email and telephone contacts throughout the regulatory review 
period to discuss upcoming submissions and provide preliminary information. Following 
the table below is a more comprehensive list of regulatory review activities. 



2002-06-03 Initial submission date of IND No. 64,915 

2002-06-04 Receipt date of IND No. 64,915 

2002-06-28 Revised informed consent form 

2002-07-17 Updated information for drug substance and drug product 

2002-08-30 Clinical protocol amendment 

2002-10-29 Response to request for information - CMC 

2002-11-06 Information amendment: clinical 

2002- 12-09 Response to request for information: 26 wk. animal toxicity studies 

2003- 01-02 Rationale & study summary for additional long-term protocol 
2003-01-13 Response to request for additional information regarding IND 
2003-01-14 Response to request re safety monitoring plans for clinical trial 
2003-02-07 Protocol amendment: new protocol 

2003-03-05 ESfD 15-Day ADR Report 

Investigator notification of IND safety report for elevated liver function 
tests 

2003-04-01 Duration of chronic toxicity study 

2003-05-02 IND safety report: follow-up 

2003-05-1 5 Type B meeting request 

2003-05-15 Fax requesting End of Phase II meeting 

2003-08-05 Information package for 27 August 2003 meeting 

2003-08-27 End of Phase II meeting with FDA 

2003-10-08 New Phase III protocols 

2003- 12-02 Change in clinical protocol 

Request for special protocol assessment 2-year niouse carcinogenicity 
protocol 

2004- 02- 1 3 Information amendment 

2004-03-17 Pharmacology-toxicology 2- Year rat and mouse final protocols 



2003-03-11 



2003-12-18 
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2004-08-09 



2004-12-07 



2005-03-09 



2004-03-25 Type C meeting request 

2004-05-06 Protocol amendments 

2004-05-27 Orphan drug application: amendment 

Type C meeting request to discuss proposed changes to the ambrisentan 
program 

2004-08-27 Initial written report: 1 5-day safety alert report 
2004-09-27 Type C meeting information package 

2004- 10-13 Meeting 

Information amendment: pharmacology/toxicology: 2-year rat and 
mouse carcinogenicity 

2005- 02-1 5 New protocol 

Information amendment: pharmacology/toxicology: 2-year rat and 
mouse carcinogenicity studies 

2005-04-05 Response to request for information 

2005-04-12 Protocol amendment 

2005-05-24 Converting ARIES-2 study sites to ARIES- 1 

2005-08-04 Information amendment: Chemistry, Manufacturing and Controls 

2005-08-22 Data analysis plan for FDA feedback 

2005-08-22 Fax re 7 day safety report - initial manufacturer's report 

2005-08-25 IND safety reports 

2005-09-07 Request for FDA review of QT/QTc study proposal 

Type C meeting request: development plan for biopharmaceutics and 
clinical pharmacology 

2005-10-04 Information amendment: Chemistry, Manufacturing, and Controls 

2005-10-04 IND safety report: follow-up to a written report 

2005-10-13 Meeting re PK and clinical pharmacology 

2005-10-18 New protocol and new investigator 

2005-10-19 Teleconference re data analysis plans 

2005-1 1 -04 New protocol and new investigator 

2005-1 1-07 Response to FDA comments on QT/QTc study design 

2005-1 1-1 1 Protocol amendment: change in protocol 

Information amendment: pharmacology/toxicology 2-year rat and 
mouse carcinogenicity studies 

2005-1 1-29 Data analysis plans 

2005- 1 1 -29 Information amendment: pharmacology/toxicology 

2005-1 1-30 Data analysis plan for population pharmacokinetic modeling 

2005-1 1-30 Protocol: new protocol and new investigator 

2005-1 1-30 Data analysis plans 



2005-09-12 



2005-11-11 
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2005-12-15 Teleconference re PK/PD development plans 

2005- 12-19 IND safety report: initial written report 

2005- 12-19 Protocol amendment: new protocol and new investigators 

2006- 01-09 IND safety report: follow-up to a written report 
2006-01-13 Protocol amendment: change in protocol 
2006-01-16 IND safety report: follow-up to a written report 
2006-01-23 Protocol amendment: change in protocol 
2006-01-27 IND safety report: follow-up to a written report 
2006-02-09 Request for fast track designation 
2006-02-21 Response to IND correspondence 
2006-03-02 IND safety report: follow-up to a written report 
2006-03-08 Type B meeting request: Pre-NDA 
2006-03-15 Requirements and format of NDA 
2006-03-23 Information amendment: pharmacology/toxicology 
2006-04-19 Information amendment: pharmacology/toxicology 
2006-04-2 1 Pre-NDA briefmg document 

2006-04-27 IND safety report: initial written report 

2006-05-04 Information amendment: pharmacology/toxicology 

2006-05-08 Response to FDA comments 

2006-05-17 Type B meeting request: pre-NDA CMC 

2006-05-19 Pre-NDA meeting 

2006-05-26 IND safety report: follow-up to a written report 

2006-06-02 IND safety report: initial written report 

2006-06-14 Request feedback on non-clinical NDA format and content 

2006-06-15 Infonnation amendment: clinical CSRs 

2006-06-28 CMC pre-NDA information package 

2006-07-06 IND safety report: initial and follow-up written safety report 

2006-07-26 Pre-NDA CMC meeting 

2006-10-06 CMC- proposed commercial dissolution method 
2006-10-13 Proposal for 4-month safety update 
2006-10-30 IND safety report: follow-up to a written report 
2006-1 1-07 IND safety report: follow-up to a written report 
2006-1 1-28 IND safety report: follow-up to a written report 
2006-12-07 Transfer of sponsorship 
2006-12-13 Submission of NDA No. 22-081 

2006- 12-18 Receipt of NDA No, 22-081 

2007- 01-09 Teleconference 
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2007-01-19 



2007-01-18 Response to letter re submission of complete CRF's and filing process 

Telephone call regarding inspections at clinical sites that conducted 
Phase 3 studies 

2007-01-22 Email regarding revised protocol document-presence of sponsors 

2007-02-09 Teleconference re protocols for capturing lab values 

2007-02-13 Response to questions on the distribution of ambrisentan and RiskMAP 

2007-02-15 IND safety report: follow-up to a written report 

Request for meeting to discuss status of review of NDA 22-081 . Update 
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CALCULATION OF LENGTH OF PATENT TERM EXTENSION FOR A HUMAN DRUG PRODUa 



1 . Enter the number of days for the testing phase as defined in 37 CFR 1 .775(c)(1) 



2. Enter the number of days for the approval phase as defined in 37 CFR 1 .775(c)(2) 



3. Add line 1 and line 2 and enter the total here 



4. Enter the number of days of the period of line 2 which occurred prior to the issue date of the patent 



5. Enter the number of days the period of tine 2 during which the applicant failed to act with due diligence as defined in 
37CFR 1.775(d)(1)(ii) 



1 

, .....J) 



6. Add line 4 and line 5 and enter the total here 



0 



7. Subtraa line 6 from line 3 and enter the difference here (if less than zero enter 0) 



8, Enter the number of days of the period of line 1 which occurred prior to the issue date of the patent 



9. Enter the number of days of the period of line 1 during which the applicant failed to act with due diligence as defined 
in 37 CFR1.775(d)(1)(ii) 



10. Add tine 8 and tine 9 and enter the total here 



n. Subtract line 10 from line 7 and enter the difference here 



1 2. Enter the number of days from line 1 



1 3. Enter the number of days from line 1 0 



1 4. Subtract line 1 3 from line 1 2 and enter the difference here (if less than zero enter 0) 



1 1 ji-' 



1 5. Multiply line 1 4 by 0.5 (one half) and enter the amount here 



1 6. Subtract tine 1 5 from line 1 1 and enter the difference here (if less than zero enter 0) 



1 7. Enter the original expiration date of the patent 



■:!t 



mmA 



1 8. Enter the expiration date of the patent if extended by the number of days on tine 1 6 



1 9. Enter the date of the FDA (Food and Drug Administration) final approval 



20. Limitation set forth in 37 CFR 1 .775(d)(3) 



21 . Add the number of years on line 20 to the date on line 1 9 and enter the revised date here 



06^5^111 



22. Enter the earlier date appearing on line 18 or line 21 



23. Enter the original expiration date of the patent (from line 1 7) 



24. Ch eck one of the following three boxes and enter the listed time period here 




The patent issued after 24/9/84 



The patent issued prior to 24/9/84 and no request for exemption as defined in 
37 CFR 1 .775(d)(6)(i) was filed prior to 24/9/84 



The patent issued prior to 24/9/84 and an exemption as defined in 37 CFR 
1 775(d)(6)(ii) was filed prior to 24/9/84 



5 Years 



5 Years 



2 Years 



25. Add the number of years on line 24 to the date on line 23 and enter the revised date here 



26. Enter the earlier date appearing on tine 22 or line 25 



1'230.19^[; 



09^0:1^ 



27. Enter the original expiration date of the patent (from line 1 7) 



28. Enter the number of days by which line 26 and line 27 differ here 
This is the length of patent tenn extension 



I 



INFORMATION OBTAINED FROM THE U.S. PATENT AND TRADEMARK OFFICE 



